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PREFACE   TO   THE    FOURTH 
EDITION 


tN  preparing  the  present  edition  of  this  Manual  a  further 
i  increase  in  size  lias  been  found  necessary  in  order  to 
include  the  advances  in  various  sul)jects  whicli  have  been 
made  during  the  last  tliree  years. 

The  introduction  of  Abderhalden"s  Test,  and  the  progress 
whicij  has  been  made  in  our  knowledge  of  the  pregnancy- 
changes  in  the  endocrinous  glards.  has  altered  the  aspect  of 
the  General  Pliysiology  of  Pre^'nancy  so  much  that  this 
section  lias  been  entirely  re-wriiten.  The  description  of 
the  Toxwmias  of  Pregnancy,  and  ol  the  obstetric  treatment 
of  Eclampsia,  has  also  been  compleiely  revised. 

The  valuable  work  of  Britisli  obstetricians  in  recognising 
and  exi)laining  the  Local  Contraction  Ring  as  a  cause  of 
obstruction  in  labour  has  been  taken  advantage  of.  and  an 
attempt  made  to  classify  the  ditferent  varieties  of  over- 
action  of  the  parturient  uterus.  The  treatment  of  Placenta 
Pracvia  lias  also  been  completely  revised. 

Fo\ir  coloured  plates  are  included  in  thi-  edition,  which 
it  is  hoped  will  be  of  service  to  students  making  (heir  first 
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acquaintance  with  the  conditions  illustrated.  I  have  to 
express  my  thanks  to  my  colleague,  Dr.  Cuthbert  Lockyer, 
for  permission  to  make  use  of  two  interesting  specimens  in 
his  collection,  and  to  Dr.  Hubert  M.  Tumbull,  of  the  London 
Hospital,  for  the  microscopic  preparations  represented  in 

Plate  III. 

Thos.  Watts  Edex. 

26,  QvEEX  AxNE  Street,  W. 
1915. 
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Pakt  I. 
NORMAL  PREGNANCY. 

Ovulation 

The  ovary  is  the  storeliouse  in  which  egg-cells  (oocytt  •) 
are  preserved,  and  from  which  they  are  periodically  liberated 
during  the  years  "omprised  between  puberty  and  the 
menopause.  Omlution  is  the  process  by  v/hich  oocytes  are 
di-ichaiged  from  their  protecting  chambers — the  Graafian 
follicles— into  the  peritoneal  cavity  ;  this  process  includes 
the  two  Stages  of  maturation  (ripening)  and  dehiscence 
(rupture*  of  the  follicles.  A  follicle  in  the  resting  phase 
(i.e.  befoid  ripening  has  commenced)  lies  deeply  in  the  cortiCal 
layer  of  the  ovary,  separated  from  the  surface  by  a  stratum 
of  ovarian  vissue  of  variable  thickness.  In  the  ripening 
process  two  changes  occur :  (i)  it  first  approaches  the  surface, 
and  finally  b.!Comes  partly  extruded,  forming  a  protuberance 
c  I  the  ovary,  the  germ -epithelial  covering  at  that  spot  being 
lost  ;  (2)  it  increases  greatly  in  size.  The  structure  of  a 
ripening  follicle  is  shown  in  Fig.  I.  The  process  of  extrusion 
has  not  been  fully  studied,  but  there  occurs  an  undoubted 
displacement  of  the  enlarging  follicle  towards  the  surface. 
The  causes  of  rupture  are  also  obscure  and  probably  complex, 
r  .1  many  ditt'erent  views  concerning  them  have  been 
advanced.^  A  great  increase  in  the  amount  of  liquor  folliculi 
-x^'curs  during  maturation,  partly  by  transudation  from  the 
)ngested  ovarian  vessels,  and  partly  perhaps  by  secretion 
orn  the  proliferating  cells  of  the  granulosa  ;  towards  the 
(•nd  of  the  process  ha'morrhage  may  also  occur  Into  the 
follicle,  causing  a  sudden  increase  in  tension  whicli  would 
easily  determine  rupture.  Clark  has  pointed  out  that  there 
is  great  proliferation  of  the  granulosa  cells  during  ovulation, 
which  he  believes  also  increases  the  intra-f-Uicular  tension. 
In  addition,  degenerative  processes  of  the  nature  of  necrosis 
occur  in  that  part  of  the  wall  of  the  follicle  which  lies  exposed 
E.M.  1 


2  NORMAL   PREGNANCY 

upon  the  surface,  and  is  unsupported  by  tlie  ovarian  stroma, 
wiiich  so  weaken  it  that  it  is  unable  to  resist  the  high  ten- 
sion within,  and  rupture  results.  Rupture  is  therefore  due 
to  weakening  from  degeneration  of  the  wall  of  the  follicle, 
combined  with  increased  intra-foUicular  tension. 

When  the  follicle  ruptures,  the  contained  fluid  escapes  and 


Diacus   proUgeru 


Tunica  albuginea 
of    ovary 


Germ    epithelium. 


Tunica  fibrosa 

I'ntter  roa-C  of  foUtcle) 


TuiLica  vasculosa 

(inicr  c-Mt    of  fulliclc) 


Fig.  1. 


Ripening  Graafian  Fidlicle  protriuling  upt.n  the  Surface  of  the 
Ovary.     (Hunini.) 


as  a  rule  carries  the  oocyte  with  it  into  the  peritoneal  cavity. 
The  discus  proligerus  is  usually,  but  not  always,  attached  to 
the  deepest  part  of  the  wall  of  the  foilicle.  Nagel  has  shown 
that  fatty  degeneration  of  the  granulosa  cells  occurs  during 
maturation,  and  this,  by  weakening  the  attachments  of  the 
oocyte,  no  doubt  assists  its  liberation  and  escape  from  the 
folUcle.  Occasionally  two  and  sometimes  three  oocytes  are 
found  in  a  Graafian  follicle.     Sometimes  Graafian  follicles 
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may  rupture  without  detachment  of  the  oocyte  occurring  ; 
this  gives  the  opportunity  for  ovarian  pregnancy  to  arise  if 
spermatozoa  should  chance  to  enter  the  ruptured  follicle 
(see  p.  169)  ;  otherwise  the  oocyte  would  perish  in  situ  and 
non-detachment  thus  become  a  possible  cause  of  sterility, 
but  we  have  no  definite  information  upon  this  point.  The 
human  oocyte  is  a  large  cell,  20(y  in  diameter,  consisting  of 
the  zona  pellucida  or  striata  (cell-envelope),  the  vitellus  or 
yelk  consisting  of  coarsely  granular  protoplasm  (cell-body, 


-,    W «.    \iV 
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Fir,.  2.  — Human  Oocyte  showing  the  Corona  Gadiatn,  Zonu  Eudiala, 
Granular  Protoplasm,  Gonuinal  Vof-icle,  and  Gonninal  Spot. 
(Van  der  Stricht,  from  Galainn  and  Blacker.) 

cytoplasn>),  the  germinal  vesicle  (nucleus),  and  the  germinal 
spot  (n  -jleolus).  An  oocyte  sometimes  contains  two  nuclei, 
and  the  nucleolus  is  not  infrequently  double.  The  human 
oocyte,  aftei  its  escape  from  the  follicle,  is  shown  in  Fig.  2 ; 
it  retains  a  covering  of  several  layers  of  cells  derived  from 
the  discus  proligerus,  which  serve  to  protect  it  during  its 
transit  to  the  Fallopian  tube  ;  in  the  tube  this  protective 
covering  disappears.  The  cells  forming  the  corona  radiata 
are  merely  somewhat  specialised  cells  of  the  same  origin  as 
(hose  of  the  discus  proligerus. 

After  its  discharge  from  the  ovary  the  oocyte  migrates  into 

1  —  2 


4  NORMAL  PREGNANCY 

the  Fallopian  tulH«.     It  was  at  one  time  thought  that  during 
Illation  the  rinibria>  of  the  abdominal  ostium  became  turgid 
le  tissue  and  spread  over  the  ovary  like  the  fingers 


ov 

Uke  erectile  tissue , 

of  the  hand,  so  that  the  ovum  was  discharged  directly  mto 
the  mouth  of  the  tube  itself.     This  view  appears  to  rest 
upon  fancy,  and  is  opposed  to  established  clinical  facts.     We 
know  now'that  the  oocyte  does  not  always  enter  the  Faliop:an 
tube  of    the    same  side,  but  may  pass  across  the  pelvic 
peritoneal    cavity    and    enter    the    opposite    tube.     This 
phenomenon,    known   as    'external    wandering,"    has   been 
demonstrated   by   cases   in   which   a   woman   has   become 
pregnant  after  losing  the  ovary  of  one  side  and  the  tube  of 
the  other  ;   the  discharged  oocyte  must,  in  such  cases,  pass 
across  the  pouch  of  Douglas.   The  distant  bet  ween  the  ovary 
and  the  mouth  of  the  opposite  Fallopian  tube  is  not  great, 
and  may  be  reduced  by  the  pelvic  congestion  accompanying 
ovulation.     The   oocyte   has   no   locomotive   power  of  its 
own,  and  must  be  carried  by  pi    toneal  currents  from  the 
ovary  to  the  tube.     There  is  no  difficulty  in  believing  that 
such  currents  exist  in  the  neighbourhood  of  the  abdominal 
ostia,   for  the   cilia   covering   the   mucous   surfaces   of   the 
fimbria'   work   towards   the   uterus   and   naturally   set    up 
currents  travelling  in  that' direction  in  the  thin  layer  of 
fluid    which    covers    the    peritoneum.     Their    existence    in 
lower  animals  has  been  actually  demonstrated  by  injecting 
insoluble    parades    into    the   peritoneal   cavity  ;    some   of 
these  have  afterwards  been  found  in  the  tubes,  having  been 
carried   thither   by   peritoneal   currents.     When   once   the 
oocyte  has  reached  one  of  the  tubal  fimbria",  it  is  probable 
that  peristaltic  contractions  of  the  tubal  muscle  play  a  part 
even  more  important  than  ciliary  action  in  passing  it  on  to 
the  uterus. 

After  the  Graafian  follicle  has  ruptured  and  discharged  its 
contents,  it  undergoes  important  clianges  and  is  henceforth 
termed  the  corpu.'i  hiteum.  A  great  deal  of  attention  has 
recently  been  paid  to  both  the  structure  and  the  functions  of 
this  body,  and  there  is  some  evidence  accumulating  that  it 
may  normally  exert  a  certain  controlling  influence  upon 
pregnancy,  and  that  morbid  conditions  of  the  developing 
ovum  within  the  uterus,  and  of  the  corpus  luteum  in  tlie 
ovary,  frequently  co-exist. 
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The  cavity  of  the  ruptured  follicle  is  at  first  filled  up  with 
blood  effused  from  the  site  of  rupture  ;  the  degenerated 
granulosa  cells  are  mostly  east  off.  their  place  being  taken  bv 
many  layers  of  actively  proliferating  polygonal  cells  oi 
epitheloid  character  in  which  a  yellow  pigment  called  lutein 
has  appeared.  Tliese  cells  are  therefore  now  called  litleii' 
celLs.  So  i\  marked  are  their  characters  that  their  presence 
la  a  structure  of  indeterminate  nature  is  sufficient  to  prov 
it  tu  be  active  ovarian  tissue.     They  ari.se  either  from  th 


Vessels  of 
tunicii 
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Fio.  ."J.— Corpus  luteum  three  weeks  after  Menstruation,  showitif,'  the 
Central  lUood-clot,  the  Convoluted  Lutein  Layer,  and  the  Vascular 
Tunica  Propria.     (Buuun.) 

connect ive-ti.ssue  cells  of  the  tiniica  vasculo.sa  or  from  the 
niembrana  granulosa.  Each  of  these  views  has  its  advocates, 
b.it  the  more  recent  observations  have  been  unanimously 
in  favour  of  their  origin  from  the  follicular  epithelium. 
Owing  to  the  collapse  of  the  follicle  after  evacuation  of  its 
contents  the  wall  becomes  convoluted  along  its  entire  length 
from  the  formation  c  folds,  and  the  lutein  layer  thus  comes 
to  acquire  its  characteristic  sinuous  outline  (Fig.  3).  Subse- 
(|uent  changes  consist  in  the  absorption  of  the  central  blood- 
clot,  the  complete  <!<  elusion  of  the  cavity  by  proliferating 
lutein  cells,  and  gradual  shrinkage  of  the  entire  body.     It  has 
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been  recently  shown  :  hat  masses  of  hitein  cells  can  often  be 
found  scattered  through  the  ovarian  stroma  during  preg- 
nancy, so  that  their  function  is  probably  not  limited  to  the 
repair  of  the  ruptured  Graafian  follicle.  Soon  the  hitein  cells 
undergo  a  kind  of  hj..line  degeneration,  losing  their  nuclei 
and  cell  outu..d8,and  becoming  transformed  into  structure- 
less masses.  These  masses  in  turn  are  replaced  by  connective 
tissue  which  invades  them  from  the  surrounding  ovarian 
stroma  ;  at  this  stage  it  is  usually  called  the  corimnfihrosum 
or  corpus  albicans.  Frequently  the  corpus  albicans  becomes 
divided  into  portions  by  ingrowing  strands  of  stroma,  so 
that  a  considerable  number  of  white  bodies,  isolated  from 
one  another,  may  be  found  in  an  adult  ovary.  Finally  all 
trace  of  lutein  cells  disappears,  and  only  a  small  depressed 
cicatrix  remains  upon  the  surface  of  the  ovary  to  indicate 
the  previous  existence  of  the  corpus  luteum.  The  length  of 
time  occupied  by  these  changes  is  variable,  becoming  longer 
as  age  advances  :  many  weeks  or  months  are  pro'c.bly 
always  required  for  their  completion. 

During  pregnancy  the  corpus  luteum  attains  a  greater  size 
than  when  pregnancy  does  not  occur  ;  it  may  continue  to 
increase  in  size,  probably  from  progressive  htemorrhage.  for 
three  or  four  months,  and  may  come  to  occupy  about  one- 
third  of  the  whole  ovarian  area.  It  then  gradually  undergoes 
the  retrograde  changes  just  described,  which  are  not  com- 
pleted imtil  after  the  termination  of  gestation.  The  large 
corpus  luteum  met  with  in  pregnancy  was  formerly  called 
the  '  true  corpus  luteum,"  and  that  formed  when  pregnancy 
does  not  occur  the  '  false  corpus  luteum.'  Since  there  is 
no  essential  difference  between  them,  either  in  structure  or 
in  the  changes  they  undergo,  these  names  are  meaningless  ; 
the  one  is  no  more  '  false  '  nor  '  true  '  than  the  other. 

Menstruation 

It  is  undoubtedly  true  that  the  processes  of  ovulation  and 
menstruation  are  clo.sely  related  to  one  another  ;  but  whether 
they  are  coincident  or  consecutive,  and,  if  consecutive,  which 
precedes  the  other,  we  do  not  know  with  certamty.  That 
menstruation  is  not  ess  tial  to  the  occurrence  of  pregnancy, 
and  that  a  ftrtiliscd  n  nuiy  be  successfully  implanted 
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upon  a  (luiescent  endomotriuni,  "  II  Known  ;  for  piog- 
nancy  inav  occur  either  heforo  ■  establishment  of  the 
menstrual' function  at   pub<  ^Iter  the  menopause,  or 

during  a  temporary  suspensio.   -^f  menstruation  such  as  that 
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KiG     4     -Vertical   S.'ctioii   of   Etulometrium  during   the   First  Day   of 
Mcnstniiition.     (Schiifer.) 

which  iisually  accompanies  lactation.  There  is,  however, 
much  to  be  said  for  the  time-honoured  view  that  the  uterus 
is  in  M.m<-  v.av  prepnrcd  by  the  menstrual  changes  for  the 
reception  of  the  fertilised  ovum  ;  for  regularity  of  the 
menstrual  function  is  the  rule  in  fertile  women,  and  clinical 
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observations  indicate  that  conception,  although  it  may  occur 
at  any  point  in  the  menstrual  cycle,  is  most  likely  to  occur 
during  the  days  which  immediately  follow  a  menstrual 
period.  From  careful  clinical  observations  upon  cases  in 
which  the  ovaries  were  examined  in  the  course  of  opera- 
tions, Fraenkel  has  expressed  the  opinion  that  ovulation 
ordinarily  occurs  soon  after  the  close  of  a  menstrual  p.  i.  . 
This  view  also  receives  support  from  the  fact  that  the  c.  .i^es 
which  the  uterine  mucous  membrane  undergoes  during 
men-^truation  present  certain  well-marked  resemblances  to 
those  which  immediately  follow  upon  conception  and  result 
in  the  formation  of  the  decidua.  So  marked  is  the  resem- 
blance that  many  writers  now  speak  of  the  endometrium 
during  menstruation  as  the  menstrual  decidua. 

The  anatomy  of  menstruation  has  been  recently  studied 
by  Gebhard,  Scllheim.  and  others  in  human  uteri  removed 
during  a  menstrual  period.  The  earliest  changes  appear  to 
be  hyperaMuia  and  swelling  of  the  mucosa,  associated  with 
engorgement  of  blood-vessels,  which  is  most  marked  in  the 
superficial  capillaries  (Fig.  4).  The  glands  become  elongated 
and  irregularly  dilated,  presenting  a  somewhat  corkscrew 
outline  .  when  seen  in  longitudinal  section  the  dilated  lumen 
is  irregularly  divided  by  transverse  septa  upon  which 
proliferating  epithelium  is  seen  ;  the  inter-glandular  con- 
nective tissue  increases  in  amount,  becomes  looser  in  texture, 
and  sometimes  shows  traces  of  infiltration  with  leucocytes 
(pre-meustrual  phase).  A  little  later  small  interstitial 
hemorrhages  appear,  situated  eliiefly  beneath  the  superficial 
columnar  epithelium,  and  as  a  result  patches  of  these  cells 
become  thrown  off  ;  but  the  amount  of  tissue  lost  in  this 
way  is  very  small.  It  is  uncertain  whether  the  hannorrhages 
are  due  to  diapedesis.  or  to  degeneration  and  rupture  of  the 
walls  of  the  capillaries.  The  menstrual  flow  comes  in  part 
from  the  denuded  patches,  but  probably  the  whole  of  the 
greatly  congested  mucosa  bleeds  more  or  less,  in  addition  a 
large  amount  of  mucus  i-  produced  by  the  active  glands,  and 
this  subsrance  forms  a  considerable  part  of  the  bulk  of  the 
menstrual  fluid.  There  is  no  formaticm  of  large  cells  in  the 
connective  tissue,  such  as  occurs  in  pregnancy.  The  mucous 
meiubiane  of  the  rervix  takes  little  or  no  part  in  th<>s<> 
change-       if  an  ovum  becomes  fertilised,  further  important 
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developments  occur  in  the  endometrium,  resulting  in  tlie 
formation  of  the  decidua  if  pregnancy  ;  if  not,  the  congestion 
subsides,  the  damaged  surface  is  repaired,  the  glands  become 
inactive,  and  the  mucous  membrane  passes  again  into  the 
phase  of  quiescence. 

The  most  important  difference  between  the  mucosa  during 
menstruation  and  the  decidua  of  pregnancy  is  the  formation 
in  the  latter  of  the  characteristic  decidual  cells  ;  in  most 
other  respects  the  resemblance  between  them  is  striking. 


Fertilisation  and  Implantation 

The  process  of  fertilisation  consists  in  the  union  of  the 
male  element  (spermatozoon  or  male  gamete)  with  the 
female  element  (oocyte  or  female  gamete).  From  what  we 
know  of  the  process  in  lower  mammals  there  is  reason  to 
believe  that  the  spermatozoon  and  oocyte  usually  meet  in 
the  Fallopian  tube.  We  have  seen  that  the  oocyte  may  be 
carried  into  the  tube  by  peritoneal  currents  and  then  passed 
on  by  the  action  of  the  ciliated  epithelium  and  t*  bal  muscle. 
The  spermatozoon  makes  its  way  upwards  from  the  vagina 
by  means  of  the  propelling  apparatus  with  which  it  is 
provided,  consisting  of  a  long  tail  which  acts  like  a  paddle 
in  driving  it  forward  through  the  thin  layer  of  fluid  which 
covers  the  mucous  membranes.  The  activity  of  the  sperma- 
tozoa is  very  great  in  certain  animals,  for  they  can  travel 
from  the  vagina  into  the  peritoneal  cavity  in  a  few  hours. 
It  is  somewhat  doubtful  whether  their  progress  is  opposed 
by  the  action  of  the  ciliated  epithelium,  for  the  existence 
of  ascending  currents  in  the  secretions  of  the  genital  tract 
has  been  demonstrated  by  Bond,  who  placed  insoluble 
particles  of  colouring-matter  in  the  vagina,  and  recovered 
them  in  the  Fallopian  tube  on  operation  a  few  days  later. 
Tiie  time  occupied  by  the  transit  through  the  tube  in  the 
luunan  species  is  unknown,  but  from  comparative  observa- 
tions, it  is  believed  not  to  exceed  twenty -four  hours  (Teacher). 
It  is  possible  for  spermatozoa  to  lie  in  wait  for  the  oocyte  in 
the  Fallopian  tube  for  considerable  periods  :  thus  they  have 
been  fouml  alive  in  a  human  Fallopian  tube  removed  three 
and  a  half  weeks  after  the  last  act  of  sexual  intercourse. 
Only  one  spermatozoon  is  recpiired  for  the  fertilisation  of  an 
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oocyte,  and  of  the  enormous  numbers  fomid  in  the  seminal 
fluid  nearly  all  must  perish  without  achieving  their  physio- 
logical de'iny.     The  fertil.ed  egg-cell  is  termf  morpho 
lodcaUv  the  zygoU:    clinically  it   is  convenient  to  call  it 
the  0.1,  a  term  which  may  be  applied  at  aU  stages  of  its 

'^''^ThrdeTaiis  of  the  process  of  fertilisation  naturally  cannot 
be  studied  in  the  human  species  ;    most  of  what  we  know 
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Fio    0  —The  Process  of  Fertilisation  in  the  Mouse,  after  Sobotta.     (Von 
■     ■  Winckel. ) 

comes  from  observaH  ms  upon  certain  of  the  «^'»^;'"^1"";^ 
and  ascarides  whic'  .x.ssess  transparent  oocytes,  but  hobotta 
has  recently  succeeded  in  studying  fertilisation  m  the  mouse. 
The  matter  can  only  be  very  briefly  referred  to  here. 

Immediately  before  the  union  of  the  spermatozoon  and 
oocyte,  certain  changes  occur  in  the  nucleus  (germinal  vesicle) 
of  tlie  latter,  resulting  in  the  extrusion  of  .me  or  two  minute 
portions  of  its  substance,  with  a  covering  of  pr«topla«m^ 
beneath  the  zona  ra.liata  :   the  extruded  portions  are  termed 
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the  polar  globules,  but  their  significance  is  quite  unknown, 
and  they  soon  disappear.     The  polar  globules  carry  with 
them  one  half  of  the  chromatin  loops  (or  chromosomes) 
which  the  germinal  vesicle  originally  contained  ;    conse- 
quently the  latter  when  fertilised  contains  only  one  half  of 
its  proper  number.     It  is  possible  that  this  process  deter- 
mines the  occurrence  of  variations  in  hereditary  characters. 
As  the  human  oocyte  possesses  no  micropyle,  such  as  exists 
in  the  invertebrates,  the  spermatozoon  penetrates  (Fig.  5,  a) 
the   zona  radiata   (2.  pellucida),  and  when  the  head  has 
entered,   the  tail  separates   and  disappears.     The  human 
egg-cell  is  a  large  cell  200/i  in  diameter,  and  visible  to  the 
naked  eye  ;    the  head  of  the  spermatozoon  measures  about 
5/Li  in  length.     Attention    has   recently  been   paid    to   the 
behaviour  of  the  nuclei  during  fertilisation,  and  observa- 
tions on  lower  animals  have  established  the  following  facts. 
The  included  head  of  the  spermatozoon  {male  pronucleus) 
and  the  germinal  vesicle  of  the  ovum  {female  pronucleus) 
each  divides  into  two,  and  active  karyokinetic  changes  occur. 
After  an  interval  the  four  nuclei  fuse  to  form  a  single  nuclear 
spindle   to   which    an   equal   number   of   chromatin   loops 
{chromosomes)  is  contributed  by  the  male  and  female  pro- 
nuclei.    Every  cell  formed  from  the  fertilised  ovum  therefore 
contains  chromosomes  derived  originally  from  each  parent 
(Adami). 

The  cell  resulting  from  fusion  of  the  two  pronuclei  is 
the  fertilised  ovum  or  zygote.  The  fertihsed  ovum  now  starts 
immediately  upon  a  career  of  extraordinary  activity  by 
which  all  the  organs  and  tissues  of  an  individual  human 
body  are  formed  from  it  by  cell-division  and  differentiation. 
The  process  of  cell-multiplication  in  its  earliest  stages  is 
known  as  the  segmentation  of  the  ovum.  The  segmentation 
nucleus  first  divides  into  halves,  which  recede  towards 
opposite  poles  of  the  coll  (Fig.  5,  b)  ;  an  equatorial  or  polar 
line  (1  division  is  then  formed  between  them  which  divides 
the  entire  cytoplasm  in  two  (Fig.  5,  c).  The  same  process 
is  repeated  in  the  two  new  cells,  and  being  continued  in- 
definitely, the  ovum  multiplies  by  binary  division  into 
2,  4,  S,  1().  ',i2.  &c..  cells.  In  this  manner  a  soHd  cluster  or 
globe  of  cells  is  formoil.  called  the  mnriform  body.  This 
bodv  next  becomes  converted  into  the  blastodermic   vesicle 
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or  blastocyst  by  the  formation  of  fluid  in  the  centre,  which 
greatly  increases  its  size,  and  by  excentric  pressure  causes 
the  cells  to  become  flattened  and  arranged  around  the 
periphery  T' '  s  process  has  been  described  by  Van  Beneden 
in  the  rabbit  (Fig.  «).  He  found  that  at  first  the  wall  of 
the  blastocyst  consisted  of  two  layers  of  cells,  the  outer 
complete,  the  inner  incomplete  ;  later  a  third  layer  of  cells 
was  developed  between  these  two  where  they  were  m  contact. 
These  three  layers  of  cells  constitute  the  trilaminar  blasto- 
derm and  from  them  all  the  tissues  of  the  body  are  subse- 
quently developed.     The  outer  is  called  the  ectoderm,  the 

inner   the   entoderm,  the 
middle    layer    the    meso- 
derm.    In  man  the  primi- 
tive ectoderm  is  of  great 
importance,  and  is  speci- 
ally   designated     as     the 
trophoblast     (vide      infra). 
Immediately       preceding 
the  appearance  of  its  third 
layer     a     small    area     of 
thickening  is  formed  upon 
the    ectodermic    layer  of 
the    blastocyst,    which    is 
the     first     indication     of 
the    body  of    the    future 
embryo,  and  is  tailed  the 
^dmjonir  area  ;  a  shallow 
dong   this   ar^a.  which 
vertebral    c  .    mn.   and 


PiQ_  (J. — Bi-laminar  lilastodennic 
Vesicle  of  Eabbit.     (Van  Beneden.) 

,vt.  Ectoil'Tm  cells.     i«n(.  Eiit'^lcnii  rells. 
z.p.  Ziiiia  pcUuciiiM. 


longitudinal  groove  soon  app 
is  the  first  foreshadowing  of 
is  called  the  primitive  groove.  The  embryonic  area,  with  its 
primitive  groove,  represents  that  portion  of  the  ectoderm 
which  is  alone  concerned  in  the  formation  of  the  body  of  tlie 
embryo  ;  it  is  known  as  the  embryonic  ectoderm  ;  the  re- 
mainder plays  a  different  part,  and  it  is  with  this  portion  that 
we  are  now'  chiefly  concerned.  Text-books  of  embryology 
must  be  referred  to  for  a  fuller  description  of  the  foregoing 
stages  and  for  an  account  of  the  development  oi  the 
epidermal,  skeletal,  and  visceral  systems  ;  but  the  fate 
of  the  e.rtra-endtryonic  portion  of  the  ovum  is  intimately 
concernec'    with    the    Munition    iind    development    of    the 
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foetus  in  ntero.  and  is  therefore  of   nimediate  importance  in 
obstetrics. 

At  this  stage  of  development  begins  the  formation  of 
the  special  foetal  envelopes,  the  chorion  and  amnion,  which 
fulfil  the  double  functions  of  nutrilin  and  protect'on 
throughout  the  whole  period  of  intra-uterine  lite.  In  the 
earliest  human  ova  which  have  been  described,  viz.  those 
of  Bryce-Teachfi-  and  Peters,  the  formation  of  the.se  mem- 
branes has  already  commenced.  They  appear  in  the  human 
species  probably  much  earlier  (lelatively)  than  in  birds — 
the  creatures  in  whom  their  de- 
velopme.o  has  been  most  care- 
fully stuuied. 

The  development  of  the  foetal 
envelopes  in  the  chick  is  as  follows. 
( 'horion  and  amnion  are  developed 
together,  and  subsequently  differ- 
entiated for  the  special  functions 
they  have  to  fulfil.  They  are 
formed  from  folds  which  spring 
up  from  the  head  and  tail  ends, 
and  lateral  boundaries,  of  the  em- 
brj'o,  and  grow  over  its  dorsal 
surface.  These  folds  consist  of  a 
double  layer  of  epiblast  cells  with 
mesoblast  cells  between  them. 
The  inner  layer  cf  the  blastoderm 
(hypoblast)  takes  no  share  in  the 
process.  Gradually  they  coalesce,  producing  a  membrane 
which  has  the  form  of  a  closed  iiood  ;  it  consists  of  a  cen- 
tral layer  of  mesoblast  cells,  covered  externally  and  inter- 
nally by  a  layer  of  epiblast  cells  (Fig.  7).  This  single 
membrane  now  splits  into  two,  the  line  of  cleavage  passing 
through  the  centre  of  the  mesoblast  layer.  Thus  two 
membranes  are  formed,  the  outer  (further  from  the  em- 
bryonic area)  having  an  external  epiblastic  covering,  the 
imu-'  having  an  internal  epiblastic  C(  ering  ;  the  former  is 
the  chorion,  the  latter  the  amnion. 

Recent  observations  upon  the  development  of  lower 
jiirmimals  have  led  to  the  belief  that  a  different  mode  of 
development  of  the  fwtal  membranes  occurs  in  them,  and 


l''ia.  7. — Scheme  of  Develop- 
ment of  the  Amnion 
and  ( 'horion  in  the  Chiuk. 
(Von  AVinckel.) 


^:'  ■'^.^'v^--m.-:€^^^r 


14 


NORMAL  PREGNANCY 


the  appearances  found  in  the  earliest  human  ova  described 
make  it  probable  that  this  mode  of  development  obtams  m 
man  also.     This  method  is  diagrammatically  represented  m 
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].'i,;.  8.— Scheme  of  Development  of  the  Amnion  in  Tiower  Mammals, 
and  probably  in  Man.     (Von  Wimkel.) 

Fig.  8.  l^pon  a  part  of  the  surface  of  the  blastodermic 
vesicle  the  epiblast  splits,  forming  a  small  space  enclosed  by 
epiblast  cells  ;  this  represents  the  earliest  sign  of  the  amniotic 
sac  (Fig.  8,  a).     At  the  extremities  of  this  space  the  meso- 
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b'-^st  cells  proliferate,  but  more  markedly  at  one  end  than 
the  other.  The  epiblastic  floor  of  this  primitive  amniotic 
cavity  corresponds  to  the  embryonic  area,  and  the  special 
proliferation  of  the  mesoblast  takes  place  at  the  end  which 
ultimately  becomes  the  head  of  the  embrjo.  The  meso- 
blast cells  at  the  head  end  now  penetrate  the  roof  of  the 
amniotic  cavity  and  split  it  into  two  layers,  the  process 
gradually  passing  over  to  the  tail  end  (Fig.  8,  b,  c).  In  this 
way  the  amniotic  cavity  becomes  completely  cut  off  by 
mesoblast  cells  from  the  epiblast  wall  of  the  blastodermic 
vesicle.  The  body  of  the  embryo  has  by  this  time  become 
outlined,  and,  with  its  amnion  and  umbilical  vesicle,  sinks 
away  from  the  surface  ;  the  layer  of  mesoblast  which  has 
formed  over  the  amnion  splits  in  two,  p  id  becomes  attached 
in  part  to  the  wall  of  the  blastodermnj  vesicle,  in  part  to  the 
amnion.  The  blastodermic  wall,  consisting  now  of  an  outer 
epiblastic  and  an  inner  mesoblastic  layer,  becomes  the 
chorion  ;  the  zona  pellucida  has  disappeared.  The  embryo, 
with  its  amnion  and  umbilical  vesicle,  would  now  lie  free 
in  the  interior,  but  for  the  fact  that  a  mesoblastic  stalk 
attaches  its  tail  end  to  the  wall  of  the  blastodermic  vesicle  ; 
this  represents  the  ventral  stalk  (Fig.  8,  c.  d).  Thus  are 
formed  two  embryonic  coverings  ;  the  inner,  or  amnion,  is 
closed  from  the  outset  and  is  cut  out  of  the  primitive  epi- 
blast ;  the  outer  represents  the  primitive  epiblast  wall  of 
the  blastocyst  with  its  mesoblast  lining,  and  ultimately  this 
layer  becomes  the  chorion. 

When  this  method  of  development  obtains,  the  early 
embryo  is  in  this  way  cut  off — except  where  the  ventral 
stalk  is  formed  — from  the  periphery  of  the  developing  ovum. 
It  carries  with  it  a  certain  supply  of  nutritive  material 
contained  in  the  umbilical  vesicle.  This  structure  represents 
the  inner  entodermic  layer  of  the  blastocyst  cut  off  from 
trlie  periphery  by  the  proliferation  and  splitting  of  the 
mesoblast  layer.  In  birds  and  reptiles  the  umbilical  vesicle 
is  of  large  size  and  no  doubt  plays  an  important  part  in 
nutrition  ;  in  man  and  most  other  mammals  it  is  sm  '11  and 
unimportant.  As  we  shall  immediately  see.  changes  occur 
at  a  very  early  period  in  man  by  which  the  ovum  is  enabled 
to  obtain  the  nutriment  it  requires  directly  from  the  maternal 
tissues. 
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The  earliest  stages  of  development  which  have  been 
observed  in  human  ova  appear  to  correspond  approximately 
to  the  stage  which  has  just  been  described.  A  human  ovum 
from  a  case  of  complete  abortion  has  recently  been  described 
by  Bryce  and  Teacher  which  represents  an  earlier  stage  of 
development  than  any  previously  described.  This  ovum  is 
shown  in  its  containing  strip  of  decidua  in  Fig.  9.  Circum- 
stances were  unusually  favourable  for  the  determination  of 
the  date  of  conception,  and  according  to  the  authors  the 

period  of  development  may  authori- 
tatively be  placed  at  about  fourteen 
days,  tiie  limits  of  probability  being 
twelve  to  fifteen  days.  Before  the 
description  of  this  specimen,  an 
ovum  described  by  Peters  was  be- 
lieved to  be  the  earliest,  and  this 
was  estimated  by  him  at  three  to 
four  days'  development  only.  But 
the  Bryce-Teacher  ovum  is  obvi- 
ously an  earlier  stage  than  the  Peters 
ovum,  and  it  is  certain  that  the 
period  of  development  of  the  latter 
has  been  greatly  under-estimated  ; 
tiiis  is  accounted  for  in  part  by  tiie 
absence,  in  Peters"  case,  of  exact 
clinical  data,  the  specimen  being  a 
post-mortem  one  from  a  case  of 
suicide.  From  this  point  onwards 
we  can  accordingly  proceed  upon  the 
results  of  direct  observation  upon  the 
human  ovum  instead  of  following  the  doubtful  guidance  of 
comparative  embryology. 

The  general  structure  of  the  Bryce-Teacher  ovum  is 
diagrammatically  represented  in  Fig.  1<».  and  that  of  Peters 
in  Fig.  11  :  both  correspond  to  a  stage  considerably  further 
advanced  than  the  blastocyst  shown  in  Fig.  0.  The  cells 
of  the  primitive  ectoderm  have  proliferated  and  now  form 
a  reticulated  layer  :  the  amnion  has  been  cut  off  and 
included,  probably  ;ii  the  Jiiaiinfr  destribed  by  Sobotta. 
The  cells  of  the  entoderm  have  not  proliferated  to  the  same 
extent  as  those  of  the  ectoderm,  and  the  entodermic  vesicle 


Fio.  9 


L„.  „.  Hiyce  -  Teacher 
( ivuin  with  the  jiortioii 
of  decidua  in  which  it 
was  imbedded.  The 
prominent  oval  lobule 
is  the  sita  of  implan- 
tation.  (Bryce  and 
Teacher.) 
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is  of  relatively  very  small  size.  In  the  figure  the  inesoderni 
forms  a  solid  mass  of  cells  filling  the  central  part  of  the  ovum 
and  surrounding  and  separating  the  entodermic  and  amniotic 
vesicles.  At  a  later  stage,  when  the  ovum  has  grown  larger, 
the  mesoderm  splits  into  two  liiyers,  the  outer  going  with 
the  trophoblast  to  form  the  chorion,  the  inner  going  with 
the  amnion  and  the  entodermic  vesicle.  The  sinking  of 
the  amniotic  vesicle   and    embryonic    entoderm    into    the 


Fio.  10. — Diagram  of  the  Hryce-Teacher  Ovum.  The  cavity  of  the 
))last<)('vst  is  completely  tilled  with  mesoltlast  cells,  and  imbedded 
therein  are  the  amniotic  and  entodermic  vet-'cles.  P.e..  point  of 
entrance;  cyt.,  cyto-tropholdast  ;  pL,  jilasmodi -trophoblast  ;  n.z., 
necrotic  zone  of  decidua  ;  frl.,  fj^land  :  cap.,  capillary  ;  pi'.,  masses  of 
])Iasmodiiim  invading  capillaries,     (liryce  and  Teacher.) 

interior  of  the  blastocyst  is  a  process  which  is  not  at 
present  clearly  understood  in  the  luunan  ovum.  The  relation 
of  the  bla.stocyst  to  the  maternal  tissues  at  this  stage 
is  a  point  of  the  greatest  importance,  and  the  observations 
of  Hubrecht  (comparative),  of  Peters,  and  of  Bryce  and 
'IVaclier  permit  f  a  fairly  clear  account  being  now  given  of 
what  obtain-^  in  the  luiman  ovum. 

The  ovum  of   Bryce  and  Teacher,  and  that   of   Peters, 
were  both  foiuul  to  be  completely  imbedded  in  the  decidua 
i:.M.  "  2 
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(Figa  10  and  11).  The  point  of  penetration  is  represented 
in  the  former  by  a  minute  depression  of  the  sui-face  where 
the  epithelium  is  lost,  and  a  small  area  of  hUx)d  elot  is  seen  ; 
in  the  latter  it  is  represented  by  a  caj)  of  fibrin  of  eon- 
siderably  larger  size.  How  did  the  ovum  iH-netrate  the 
decidua  and  bury  itself  completely  in  this  way  ?  The 
cells  of  the  trophoblast  are  capable  of  exerting  a  destruc- 
tive action  upon  the  maternal  tissues,  and  thus  a  bed  is 
excavated  in  which  the  ovum  lies  and  within  which  it  further 
develops.     After  imbedding,  the  troi)hoblast  shows  extra- 
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ordinary  proliferativ.i  activity,  while  the  other  parts  of  the 
lilastocyst  remain  ali.'.ost  quiescent.  Not  only  does  the 
trophoblast  area  ciilari;i'  ia|)idly,  but  ii'  -  rapid  cell-multi])li- 
cation  also  occurs,  forminj.'  a  tiiick  stratified  layer.  In 
l)oth  the  Hrycc-Tcacher  and  IVtcrs  ova  the  trophoblast  is 
(lifVcrcntiated  into  two  parts,  one  which  consists  of  nucleated 
protoi)lasmic  buds,  bands,  and  reticula  in  which  no  cell 
outlines  can  b(>  distinguished,  the  phfinrxli-trnphnhiast  or 
■^i/iiri/fiiun,  and  one  which  consists  of  definite  cells  ~the 
cijlo-ltophoblast.     The  plasmodial  liands  are  arranged  around 
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the  blastocyst  in  tlu>  form  of  a  widely  sj)iea(liiij^  network, 
into  the  spaces  of  whicli  j)as«  columns  of  the  cells  of  the 
cyto-trophoi)last  ;  in  the  meshes  which,  of  course,  form  an 
intercommunicating  system,  a  quantity  of  maternal  blood 
is  also  to  lie  found.  The  protoplasm  of  the  plasmodi- 
trophoblast  is  minutely  vacuolated,  and  by  fusion  of  adjacent 
vacuoles  large  spaces  are  formed  in  the  plasmodia,  many 
of  which  are  seen  to  contain  maternal  blood.  The  space 
occupied  l)y  the  trophoblastic  network  has  been  excavated 
in  the  decidual  membrane,  and  the  steps  by  which  the 
e.vcavation  is  carried  out  are  shown  dia "grammatically  in 
Fig.  12.  It  is  believed  that  this  etTect  is  produced  f>v  a 
solvent  action  exerted  upon  the  maternal  cells  by  a  proteo- 
lytic ferment  produced  by  the  tropholilast.  As  will  be  seen 
later  on  the  maternal  tissues  in  contact  with  the  ovum  show 
evidence  of  a  protective  reaction,  the  object  of  which  appears 
to  be  to  defend  themselves  against  encroachments. 

At  the  ])eri{)hery  of  the  trophoblastic  zone  are  to  be  seen 
large  maternal  capillaries  which  have  been  penetrated  by 
Plasmodia  ;  the  latter  aj)pear  to  have  destroyed  the  endothe- 
lium and  to  have  then  entered  into  the  lumen  of  the  ves.sel. 
This  process  explains  the  presence  of  maternal  blood  in  the 
spaces  of  the  plasmotlial  network.  This  blood  does  not  coagu- 
late, and  there  is  no  doubt  that  it  serves  to  nou'ish  the  em- 
bryonic structures.  After  a  time  the  blood  begins  to  circulate 
through  the  meshes,  although  at  the  beginning  of  the  process 
it  is  necessarily  stagnant.  In  this  way  we  see  that  the 
n\itrition  of  the  ovum  from  maternal  sources  is  provided  for 
at  a  very  early  ])eriod  of  develoj)nient.  The  existence  of 
such  an  arrangement  as  this  in  the  mammalian  ovum  was 
first  described  by  Hubrecht  in  the  case  of  the  hedgehog, 
and  the  observations  of  Bryce  and  Teacher  have  demon- 
strated the  occiurence  of  a  ])recisely  similar  process  in 
man. 

It  will  be  apparent  that  at  this  stage  the  devcloi)mcnt  of 
the  body  of  the  enil)ryo  has  hardly  bej;,Mn,  the  blastocyst  con- 
sisting, apart  from  the  troi)hoblast  zone,  of  two  small  vesicles 
only,  op.c  i-cprcsentiiitr  ttie  miniiafir  rfs.irle.  ;i!)  ectnder!Ti.<i! 
structure  which  lias  been  cut  olT  from  the  ectodermal  layer, 
and  flic  other  a  small  enfoileniiir  resirle  which  represents  the 
original  inner  layer  of  the  trilaminar  blastoderm.     The  space 
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hetwooii  (horn  is  occupied  hy  a  mass  of  cells  representing  the 
nu'soderm.  Tl;e  floor  of  the  anuiiotic  vesicle  is  much 
thicker  than  the  other  parts  (Fij,'.  \:i).  and  this  small  area 
represents  the  emhryouir  area  (ecMertn).  and  indicates  the 
spot  at  which  the  body  of  the  emhryo  will  he  laid  down. 
It  is  visible  clearly  in  the  ovum  of  Peters,  hut  not  in  that 
of  Bryee-Teacher.  It  will  he  recollected  that  the  amniotic 
and   entodermic    vesicles    r«>main    in    connection    with    the 
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trophoblast  by  a  mesodermic  process,  the  ventral  or  body 
stalk,  not  shown  in  Fi<r.  1 1 .  but  represented  diagraramatically 
m  Fig.  S.  The  entodermic  vesicle  corresjHinds  with  the 
yolk  sac,  a  stn-  ture  of  great  im])ortaiRv  in  the  develop- 
ment of  bird^  and  reptiles,  since  it  contains  a  store  of 
nutriment  upoii  which  the  growing  ovum  draws.  In  mammals 
generally,  and  esj)eciiilly  in  man,  this  structure  is  unim- 
portant at  the  present  stage,  and  has  little  if  ray  nutritive 
function. 


•2-2  NORMAL    PHl-X^NANCV 

J(  will  now  l)(>  lu'ii'ssary  to  Cdiisidor  flu-  niatcinnl  stnic- 
turi's  ill  which  the  ovum  has  t'ouiid  a  iodgnu'iit. 

riidcT  (he  stimulus  of  tlu-  imj)lantatioii  of  the  fettiUsed 
ovum  in  the  uteius.  the  endonietriuin  of  the  whole  body  of 
the  organ  becomes  converted  into  the  decidua.  hut  the 
mucous  jnend)i'ane  ol  the  cervix,  as  a  rule,  remains  |>iactically 
unaltered  (Fig.    14).      In  a  few  cases  detinite  decidual  for- 
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nuition  has.  however,  been  observed  in  the  eervi.x.  This 
reaction  of  the  endometrium  in  pregnancy  is  of  great  interest 
and  will  be  referred  to  again  in  connection  with  tn  ,\ 
gestation.  As  the  ovum  enlarges,  it  becomes  possible  to 
speak  of  three  distinct  ])orti()ns  of  the  decidua  :  (I)  a  large 
extent  of  the  nuMnbrane  which  is  not  in  direct  contact  with 
the  ovum  at  all.  callefl  the  ilecidiia  rem  ( l).\'.):  (2)  a  portion 
in  contact  with  the  base  of  the  ovum,  called  the  dvcidua 
baaalis  or  «noliiia  {l).l^.)■,  and   (UJ  u  portion  enelo.sing  the 
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reniiiindcr  of  (iic  ovum,  Icrmed  the  decidna  capsularis  or 
rejlexa  (!).<".)( Fig.  1  f)).  The  term  '  decidua  rcflexa  '  indicates 
an  old  view  of  the  formation  of  this  portion  of  the  membrane, 
wliichwas  that  the  ovnrn  attached  itself  to  the.s»/r/aceof  the 
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l-'m.  1.'), — Utf'nis  vrith  Ovum  of  about  Ti'U  Weeks'  Ge>tiiti(Pii. 
(Galaljiii  ami  Blacker.) 

decidua,  and  later  on  became  enclosed  by  the  growth  of  a  ring 
of  decidual  tissue  around  it,  which,  ultimately  meeting  over 
the  free  pole  of  t)  i  o-um.  completely  enveloped  it.  We  now 
know  that  nosu«.h  ptocess  occur.s  ;   the  ovum  is  imbedded  in 
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the  (locithia  from  the  outset  ;  decidi'.a  and  ovum  develo])  pari 
pas.sH  in  tliis  position,  thus  preserving  the  original  rehitiou  ; 
and  '  decidua  capsuhiris  "  is  theiefore  a  better  term  than 
'  decidua  reflexa."  The  decidua  hasaUs  is  the  area  upon  whidi 
the  phieenta  is  subsequently  foinied  in  the  great  uuijority  of 
instances,  although  exceptions  occur  which  will  be  referred 
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tlicv  iiro  looser,  iiiiil  oviil  or  jrlolmliir. 


to  later  on.  The  word  '  serotina  '  exjiresses  the  view  of 
William  Hunter  tliat  the  ovum  entered  the  uterus  from  the 
tube  beneath  the  decidua.  raising  it  up  from  the  wall  of 
the  uterus  ;  later  on  a  new  formatioi  of  decidua  occurred  at 
the  base  of  the  ovum  {sfwti»ii.s^-\aiv).  We  are  unac(iuainted 
with  the  functions  of  the  decidua  vera. 

All  parts  of  the  decidiui  have  tne  same  general  structure, 
and.   as   has   been   already   noted,   the   membrane   bears   a 
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certain  reseml)lance  to  the  mciistiualitig  eiidometiiiim.  'I'lie 
principal  j;;ro.ss  change  which  hasoccmred  is  the  different  iatlDii 
of  the  decidua  into  two  hiyers,  tiiesuperficial  cotnjxtcl  and  deep 
cavernouH  hiycrw.  The  hvtter  rests  directly  upon  the  uterine 
muscle.  The  deep  layer  is  rendered  cavernous  by  very 
marked,  active  dilatation  of  the  deep  portions  of  the  uterine 


Arteriole 


Fig.  17. — iH'ciduii  Vcm  :  (.'iiveriious  Layer. 

glands  which  form  spaces  of  varied  size  an>l  shaj)e,  with  an 
epithelial  lining  showing  evidences  of  active  cell  proliferation 
(Fig.  17).  The  superlicial  layer  consists  of  a  compact  mass 
of  '  decidual  cells  '  in  which  appear  here  and  tluie  dilated 
capillaries — the  'decidual  sinuses"  (P'ig.  Mi).  The  greater 
part  of  the  suiface  epithelium  is  lost,  and  very  few  glands 
can  be  seen  in  this  layer.  Where  chorionic  villi  come  in 
contact  with  the  decidua  certain  striking  structural  changes 
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ich  will  be  referred  tt)  later  on.     The  cavernous 
layer  is  well  marked  in  the  decidua  l)asalis,  but  is  not  nearly 
so  well  differentiated  in  the  other  parts  of  the  decidua.    The 
'  decidual    cells  '    are    specialised    connective-tissue    cells  ; 
in   most  situations  they  are  do.ely  packed  together  and 
become  polygonal  from  pressure  ;   where  the  arrangement  is 
looser  they  assume  a  spherical  or  oval  shape.     Their  nuclei 
are  large  and  globular.     Among  the  decidual  cells  are  seen 
n\unerous  small  interstitial  ha-morrhages,  and  here  and  there 
some    leucocytic    infiltration    (Fig.     Hi)-     'J'he    differences 
between  the  decidua  and  the  normal  endometiium   may  l)e 
briefly  summed  up  as  follows:    (I)  formation  of  decidual 
cells  ;    (2)  hypertrophy  r.nd  ailatation  of  the  deepest  j>or- 
tions  of  the  glands  ;    (:i)  increased  vascularity,  leading  to 
fornuition   of   widely   dilated   ca])illaries   or   '  sinuses,'    and 
interstitial  haemorrhages  ;    (4)  extensive  loss  of  the  surface 
ei)ithelium  ;     (">)   division   into  two   layers — the   superficial 
compact,  the  deep  Ctivernous  ;   (0)  great  increase  in  thickness 
—endometrium  about  ^'.-,  of  an  inch,  decidua  j  to  I  of  an 

inch. 

The  decidua  vera  increases  progressively   in   thickness 
until  it  attains  its  maximum  at  about  the  end  of  the  second 
month.     By  the  end  of  the  third  month  the  decidua  caj)- 
sulaiis  and  decidua  vera  have  been  brought  into  apposition 
with  one  another  by  the  rapid  increase  which  has  taken 
place  in  tne  size  of  the  ovum.     It  appears  probable  that 
during  the  early   months  the  decidua  exercises  a  certain 
protective    function   towards    the    maternal   organism.     It 
arrests   the   invasion   of   the   trophoblast,    and   the   active 
cellular  reaction  which  occurs  later  on  wherever  chorionic 
villi  meet  it  (vide  infra),  is  probably  to  be  understood  as  a 
protective  reaction,    ''"'he  niainfuuv  t.on  of  the  decidua,  how- 
ever, is  to  afford  a  nidus  in  which  the  ovum  may  be  imbedded 
and  thus  protected  against  trainnatism,  which  the  delicacy 
of  its  structures  renders  it  specially  prone  to  suffer  from. 
During  the  fourth  month  the.sc  (wo  layers  l)ecome  fused, 
and  at  term  they  have  become  extensively  atrophied  from 
pressure  so  as  to   be   indistinguishable  as  a  double   layer. 
The  decilua  basali^<  becomes  the  maternal  })ortion  of  the 
placenta,  but  conserves  its  characteristic  appearances  in  the 
cavernous  layer  till  t"rm. 
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Chorion  and  Plaienta 

We  liave  now  followed  the  steps  which  have  been  demon- 
strated in  the  imbedding  of  the  fertilised  ovum  in  the  decidua, 
and  in  the  formation  of  the  troi)lioblast.  Those  arrange- 
ments ])rovide  for  the  nutrition  of  th.^  ovum  at  this  early 
stage  by  bringing  its  outer  covering  into  direct  contact  with 
free  maternal  blood.  The  next  stage  is  the  formation  of  the 
chorion  or  s|)ccialised  outer  foetal  envelope  ;  this  structure  is 
foitned  directly  from  the  trophoblast,  an(i  accordingly  comes 
to  represent,  at  this  stage,  the  outer  ectoderma'  ''yer  of  the 
])rimitive  l)lastoderin;  The  transformation  of  the  tropho- 
lilast  into  the  chorion  is  brought  about  by  the  formation  of 
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villi  which  rejdace  the  irregular  network  of  plasmodial  cells 
and  |)iocesses  of  which  the  former  consists.  The  beginning 
of  this  stage  is  rei)resented  in  Spec's  ova  shown  in  Figs.  KS 
and  i!>.  The  general  relations  of  the  various  parts  of  the 
blastocyst  arc  here  the  same  as  in  the  ova  of  Bryce-Teacher 
and  Peters,  but  two  points  of  j)i ogress  are  apparent. 
Firstly,  the  outer  envelope  is  beset  with  l)ranching  processes 
or  villi,  consisting  of  an  outer  epiblastic  covering,  and  an 
inner  mesoblastic  core  of  connective  tissue  which  soon 
becomes  highly  vascularised.  Secondly,  the  embryonic  area 
with  its  amniotic  and  entodermic  vesicles  is  coiuiccted  with 
the  outer  envelope  by  a  mesoblastic  process  which  is  the 
precursor  of  the  u?nbi!i(jd  cord  ;  it  is  known  as  the  ahilominni 
pedicle  or  ventral  stalk,  since  it  comes,  at  a  later  stage,  to  be 
attached  to  the  ventral  surface  of  the  body  of  the  embryo. 
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Till"  relatively  small  size  of  the  ainuioii  is  well  shown,  and  it 
will  be  observed  that  the  arrangement  closely  resembles  the 
diagrammatic  representation  «»f  the  development  of  the 
amnion  shown  in  Fig.  8.  Plate  L  represents  an  ovum  of 
three  weeks"  development  which  has  been  described  by 
Waterston.  It  follows  closely  upon  that  of  Graf  Spee,  and 
is  clearly  more  ad\an(ed  than  that  of  Peters,  foi-  villi  arc 
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well  develo])cd  in  it.  The  preponderating  si/.e  of  the 
chorionic  vesicle  is  well  seen  :  the  small  size  and  incomplete 
formation  of  the  amnion,  and  the  large  size  of  the  >olk  .sac 
are  points  which  are  better  .-ecu  in  this  ovum  than  in  any 
other  which  wo  po<s^ss.  It  will  be  seen  also  that  vessels 
are  present  in  the  body  of  the  embryo  and  the  yolk  sac  ; 
tlie  chorionic  membrane  and  villi  are  not  vascularised,  but 
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the  ventral  stalk  contains  vessels  which  will  shortly  reach  the 
chorion  and  supply  it. 

The  relations  of  the  chorion  to  the  decidua  must  now 
receive  attention,  and  it  will  i)econie  evident  that  important 
developments  have  occurred  in  the  relation  of  the  embryonic 
and  maternal  structures  to  one  another. 

These  relations  can  best   be  seen,  however,  in  another 
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Fig.  liO. — Leopold's  Oviitn  in  situ.     (Leojtold.) 

ovum  of  a  somewhat  later  period — that  of  Leopold,  shown  in 
Fig.  20.  This  ovum,  which  was  examined  in  sifti.  was  at 
first  estimated  to  l>elong  to  the  end  of  the  first  week  of 
development  :  it  is,  however,  in  all  probability  very  con- 
siderably older  than  this,  and  is  estimated  by  Teacher  at 
about  seventeen  to  eighteen  days.  The  manner  in  which  the 
relations  of  the  ovum  to  the  decidua  are  developed  has  been 
shown  diagrammatically  in  Fig.   12. 

In  I^eo))okrs  ovum  it  is  apparent  that  the  decidua  and  the 
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chorion  arc  sci)arate(l  by  a  considcralilo  space  except  at  the 
two  poles  ;    at  the  base  a  process  of  the  ilecidua  basalis 
directly  supports  it  ;  at  the  f  -e  pole  chorion  and  decid\ia  are 
united  over  quite  a  considerable  area,  corresponding  to  the 
position  of  the  fibrin  cap   in    Petcrs's   ovum.     The   si)acc 
between  chorion  and  decidua  is  termed  the  rhoiio-fhrifiml 
space,  and  is  occupied  by  numerous  villi,  seen  in  section  in 
the  figure,  most  of  which  contain  blood-vessels.     Some  are 
free,  some  are  attached  to  the  decidua  by  their  tips  ;    in  the 
spaces  between  them  lies  fresh  maternal  blood,  and  one  or 
two  delicate  maternal  capillaries  can  be  seen  opening  into 
the  chorio-decidual  space.     The  chorio-decidual  sj)ace  n  i)rc- 
sents  the  area  over  which  decidual  tissue  has  been  dcstroycnl 
bv  the  agency  of  the  trophoblast  ;    the  chorionic  villi  have 
replaced  the  irregular  network  of  plasmodial  ]iroccsses  and 
cellular  columns  which  constituted  the  trophoblast  ;    and 
further  the  villi  have  become  vasculariscd  by  the  ingrowth  of 
blood-vessels  from  the  growing  embryo.     This  is  obviously 
a  great  advance  towards  the  formation  of  a  placenta  with  a 
double,  i.e..  fcetal  and  maternal,  cirodation.     In  a  second, 
.-.jinewhat  older  ovum,  Leopold  found  that  the  whole  surface 
of  the  chorion  was  beset  with  vilU,  the  chorio-decidual  space 
being  continuous  around  the  entire  ovum.     Even  if  there  is 
no  definite  maternal  circulation  through  the  chorio-decidual 
space,   the   villi   are   certainly   vasculariscd,   and   nutritive 
materials  from  the  effused  maternal  blood  can  be  taken  up 
by   osmosis   into  the  foetal  circulation.     The   arrangement 
coiresjionds,  in  fact,  to  a  simple  form  of  diffused  placenta 
surrounding  the  whole  ovum,  and  shows  a  distinct  advance 
in  construction  upon  the  trophoblast  previously  described. 
In  this  manner  the  nutrition  of  the  ovum  is  carried  on,  wiiik- 
time  is  gained  for  the  formation  and  giovth  of  the  higidy 
complex  discoidal  placenta.      It  is  not  unlil  the  end  of  the 
sixth  week  that  this  ].lacenta  begins  detinitely  to  he  formed, 
.so  tliat  the  chorio-decidual  spau>  plays  an  imjwrtant  part 
in  the  nutrition  of  the  ovum  for  a  considerable  period,  from 
the  third  to  the  sixth  week. 

The  structure  of  the  chorion  during  the  first  six  weeks 
of  developfuent  must  now  be  more  fulk  described.  'i"he 
chtjrion  at  this  period  is  everywlicre  covered  with  com|)iex 
branching  villi.     In  their  earliest  form  tiie  villi  are  short, 
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thick  columns  which  subdivide  in  a  digitate  manner  (Fig.  IJ>). 
Later  on  they  become  com]»K.\.  arborescent  structures,  the 
main  divisions  of  wliicli  contain  large  vessels  ;  only  the  *ov- 
minal  and  sub-terminal  branches  are  then  caih'd  villi.  Tiiese 
however  constitute  the  great  bulk  of  the  di'veloped  chorion 
and  are  detinitely  arranged  in  clust»rs  in  an  ovum  of  al)out 
six  weeks"  development  (Fig.  21),  and  form  a  thick  layer  of 
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delicate  branching  processes  springing  from  the  outer 
surface  of  the  chorion,  which  in  places  can  l)e  .seen  as  a  smooth 
liiembranc.  The  chorion  consists  of  three  main  elements  : 
(I)  an  epitliciial  covering  ;  (2)  a  coimective-tissue  stroma  ; 
(3)  a  system  of  blood-vessels. 

(p  !'hc  chorionic  e})ithpliiim  i^  llu-  otilcr  covering.  It 
consists  of  two  distinct  layers — an  outfr  layer  of  multi- 
nucleated protopliism,  undifferentiated  into  cells  ;    and  an 
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inner  Ihvit  (.f  l.uge  vvt'll-(letii»t>(:  cells  with  oval  inicU'i, 
fiequeiitiy  ri-sling  upon  a  distirut  haseineiif  nu'inbraue 
(Fig.  2:i)l  These  layers  are  respectively  derived  from  the 
plasmodi-trophol.last  and  eyto-tro;)hoMast  previously  de- 
scribed in  connection  with  the  imhe  i';ig  of  the  hlaatoeyst. 
The  outer   layer   is   termed   the   synciftiKni,   or  simply   the 


Pio.  -i'J. Villi  from  a  >ix  weeks'  uviiin.  slunviiij,'  thi-  iiroliforatioii  <•!   ihe 

syiRvtiuTii  (low  i)ower) 

pJa-wwiJ'ml  layer  ;  tlie  latter  is  termed  the  cellular  layer,  or, 
after  its  iliscoverer,  the  layer  of  Langhan.s.  Botli  layers  are 
of  ectodermal  or  epiblastic  origin,  although  for  a  long  time 
it  was  thouglit  that  the  omer  layer  was  derived  from  the 
decidn.i  and  was  therefore  matc!!>.nl.  !>uring  th<'  first 
two  months  of  development  tlu-  chorionic  epithelium 
displays   great    proliferative   a-tivity,   both   laAers   partici- 
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ptiting,  but  es[)eeially  the  syncytium.  The  latter  structure 
throws  out  enormous  numbers  of  plasmoditii  bud>  ind  pro- 
cesses in  the  form  of  knobs,  clul)-shape<l  outgrowths,  or 
slender  elongated  bands  :  in  a  microsco|)ic  section  many  of 
these  buds  are  seen  cut  across  in  transverse  section  an<l 
appear  as  indepenchiit  areas  or  islets  of  nucleated  Plas- 
modium (Fig.  22).  In  earlier  <lcscriptions  of  the  placenla 
they  were  described  as  '  giant  cells."  The  cells  of  the  deep 
layer  also  proliferate  .ictively.  especially  at  the  sides  and 


I''ii;.  '2;J. —  Ivltrc  of  11  Villus  t'lniii  tho  smiiio  .•^pocimon 
iin  Fii;.  22.  shdwinj;  tho  iloublc  layer  of  cells 
of  which  the  epithelium  consists  (hij;h  power). 

tips  of  the  villi  ;  they  appear  as  clusters  of  cells  usually 
covered  with  a  thin  layer  of  plasmodium.  These  also  may 
be  seen  cut  across  in  transverse  section,  and  are  distinguished 
as  the  ■  islets  of  Langhans  "  ;  at  one  time  they  were  regarded 
as  decidual  in  origin.  A  characteristic  feature  of  the  young 
syncytiimi  is  extensive  vacuolation  :  it  will  be  recollected 
that  this  point  is  also  to  be  observed  in  the  trophoblast.  At 
first  numbers  of  minute  spaces  are  formed  in  the  proto- 
plasm, which  increase  in  size  by  fusion,  and  ultimately 
form  large  spaces.  In  this  way  syncytial  buds  become 
K.M.  3 
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excavated  so  that  the  subjacent  mesoblast  is  able  to  g^w  out 
into  them,  carrying  with  it  blood-vessels,  and  thus  the  bud 
is  converted  into  a  new  villus. 

The  syncytium  contains  a  large  amount  of  glycogen  and 
finely  divided  fat,  the  function  of  which  is  not  clearly  under- 
stood     It  has  been  already  mentioned  that  the  trophobla^t 


Kio  •>!  — Fullv  foniied  VilluH  from  ii  I'lacenta  at  term,  sh..winK  wi.lf 
'  capillaries.      It  will  be  noted  also  that  the  epithelial  eovenii^' 
is  atrophied  and  inonuplete. 

exerts  a  destructive  (necrotic)  action  on  the  maternal  tissues 
with  which  it  comes  in  contact,  and  that  this  effect  is  often 
plainly  seen  in  the  case  of  maternal  vessels  into  which 
syncytial  buds  have  penetrated  after  eroding  the  walls.  This 
action  can  be  observed  also  in  the  yoimg  placenta  where 
chorionic  and  maternal  tissues  come  in  contact  with  one 
another.     An  interesting  result  often  ensues,  viz.  small  buds 
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and  processes  of  syncytium  become  broken  off  and  carried  by 
the  blood-stream  into  distant  parts,  where  they  are  arrested 
as  emboli  in  capillary  vessels.  More  rarely  a  complete  villus 
may  thus  form  an  embolus  in  the  lung  or  some  other  organ. 
In  morbid  conditions  of  pregnancy  this  passage  of  fragments 
of  chorionic  tissue,  chiefly  epithelial,  into  the  maternal  blood- 
stream is  much  more  abundant  than  in  normal  pregnancy, 
and  ti.ls  subject  will  be  referred  to  again  in  connection  with 
fdampsia. 

(2)  The  stroma  is  a  delicate  reticulum  of  connective 
ti.N-''e.  embryonic  in  ty{)e,  which  supports  the  blood-vessels  ; 
in  the  larger  chorionic  branches  it  is  more  compact  than  in 
tlie  terminal  branches  or  villi.  The  interstices  form  a  system 
of  anastomosing  channels  which  are  probably  of  the  nature  of 
lymphatics. 

(3)  The  blood-vessels  are  the  terminal  ramifications  of  the 
umbilical  arteries  and  veins  ;  in  the  larger  chorionic  branches 
they  lie  in  the  axis  ;  in  the  terminal  villi  capillaries  only  are 
found,  and  these  lie  immediately  beneath  the  epithelium 
where  they  run  a  tortuous  course  and  anastomose  freelv.  In 
an  injected  placenta,  a  tiny  thread  of  colouring-matter  can 
often  be  traced  from  a  villus  into  one  of  its  .syncytial  buds, 
showing  the  commencement  of  vasculari.sation.  The  fully 
developed  villi  are  extremely  vascular,  and  often  ap])ear 
under  the  microscope  to  be  as  full  of  blood  as  a  soaked 
sponge  (see  Fig.  24)  ;  lietween  the  foetal  blood  in  the  villi 
and  the  maternal  blood  in  the  chorio-decidual  space  nothing 
intervenes  except  tlie  chorionic  epithelium  and  the  endo- 
thelium of  the  foetal  capillary  wall. 

The  chorion  retains  the  characters  just  described  until  the 
second  half  of  the  period  of  gestation,  when  changes  in  its 
structure  occur  which  will  be  referred  to  later  on.  The 
chorio-decidual  relations  undergo  no  markcfl  change  imtil 
the  latter  half  of  the  second  month,  when  the  formation  of 
the  discoidal  placenta  is  begun.  The  i)rocess  simply  consists 
in  the  specialisation  of  a  i)art  of  the  chorion  to  perform  the 
uork  previously  tlone  by  the  whole.  As  the  placenta  develops 
ll>c  villi  covering  t!»e  geneia!  surface  of  the  chorion  become 
'Icvascularised  and  undergo  atrophy  eaily  in  the  third  month. 
At  the  placental  site  the  base  of  the  ovum,  the  villi  increase 
■iicatly  in  size,  number,  and  complexity,  whik   important 


..fte---  jSf7*<      . 


•msnm 


36 


NORMAL  PREGNAN(!Y 


i. 


II* 


changes  also  occur  in  the  underlying  deeidua.  A  diminution 
in  the  total  area  of  the  villous  chorion  is  thus  comi)ensated  by 
the  specialisation  of  a  part  of  it. 

The  changes  which  now  occur  at  the  placental  site  lead 
up  to  three  important  results :    ( I)  by  repeated  subdivision 
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endiirtoiitis. 

enormous  numbers  of  dioiionic  stems  and  terminal  divisions 
(villi)  are  produced  :  (2)  Hrin  attachments  arc  formed  l)et\vcen 
the  fcetal  and  maternal  elements  :  (:i)  a  definite  maternal 
circulation  i<  established  throutrii  tliat  portion  of  the  ( liorio- 
decidual  space  which  is  in  relation  to  tiic  <lccidiia  basalis. 

(I)  Tlie  f>ioniioi(.s  niuiiheis  of  rilU  present  in  the  placei'ta 
will  l)e  understood  from  an  examination  of  Kig.  27.  which 
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represents  a  vertical  section  tlivoiigh  tlic  entire  placenta. 
The  larger  chorionic;  stems  spring  from  tlie  chorionic 
niembrane  underlying  the  amnion,  ami.  dividinji  irregu- 
larly, terminate  in  an  indetinite  ninnher  of  small  divisions 
termed  villi.  Some  of  these  stems  traverse  the  whoh' 
thickness   of    the     placenta,    so     that    their   terminal    villi 


I'l'!.  2t). — I'liicciitiil  Villus  littailifMl  to  the  D.-iiilim.     Tlit"  i)r<)lit'eratiuK 
(•ells  of  liiiiifrliiuiH'  liiyor  luivi'  iiivmlej  the  (Iccidiiiil  tis.-dit's. 

reach  the  decidiia  hasalis.  Both  villi  and  larger  hianches 
.il)|>ear  in  .sections  to  be  of  diverse  size  and  shape  (Fi".  2")), 
lint  this  is  partly  due  to  the  varying  angles  at  which  they 
have  been  cut.  The  larger  branches  all  contain  large 
vessels,  ai'd  tlnough  the  ceii.tre  of  the  largest  of  all  one  or 
iiioie  arteries  and  veins,  running  side  by  side,  can  usually 
lie  traced.  The  villi  are  not  in  contact  with  one  another,  but 
arc  separate.,  by  space.s — the  intervillous  space'^i.     It  will  be 
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obvious  that  these  spaces  form  throughout  the  placenta  an 
elaborate  system  of  branching  channels  allowing  free  com- 


Kiu.V-.-Sectiou  thn,u;;h  a  Sev.M>  Months'  I'lacentu  ."  s,t,>.     (Minot.) 

munication  to  take  place  between  one  part  of  th.  organ  and 
another  Through  the  general  system  of  intervillous  spaces 
tht  maternal  circulation  is  carried  on,  so  that  a  gentle  stream 


yiVVi.-*- 


THE  VILLi 


39 


of  maternal  blood  is  perpetually  flowing  around  the  villi. 
When  the  large  numbers  of  these  villi  are  borne  in  mind,  it 
will  be  evident  that  the  superficial  area  of  contact  between 
the  foetal  structures  and  the  maternal  blood  in  the  placenta 
is  of  very  great  extent.  In  many  places  adjacent  villi 
become  united  to  one  another  by  small  deposits  of  fibrin  ; 
isolated  syncytial  masses  are  seen  here  and  there,  and  in 
places  clusters  of  nuclei,  representing  areas  of  proliferating 
Langhans'  cells,  can  be  seen  on  the  surface  of  a  villus  or  free 
in  the  intervillous  spaces  (islets  of  Langhans).  A  good  deal 
of  maternal  blood  can  be  found  'a  the  intervillous  spaces 


Chorion 


Villi 
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Decidua 
serotina. 
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to  serotina. 
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when  care  is  taken  to  prevent  it  from  escaping  during  the 
preparation  of  the  tissue  for  microscopic  section .^ 

(2)  The  placental  nttachments  consist  of  (a)  a  firm  union 
hetween  large  numbers  of  villi  and  the  surface  of  the  decidua 
hiisalis,  and  (/■)  a  special  development  of  the  decidua  at  the 
margins  of  the  organ,  (a)  The  attachment  of  the  villi  to 
the  (lecidra  i)rosents  some  interesting  features.  Wliere  the 
t  ,vo  come  into  contact,  the  syncytial  layer  of  the  chorionic 
epithelium  disappears,  and  a  marked  proliferation  of  the 
(olls  of  Langhans  occurs  ;  these  cells  spread  out  over  the 
adjacent  surface  of  the  decidua  for  some  distance,  and  also 
penetrate    it    to   some   extent,    lying   among   the   decicual 
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cells  proper  (Fig.  2«).  In  this  way  the  villus  and  the  decidiia 
become  tirmly  welded  together  by  a  vital  process  of  growth. 
Many  villi  can  be  found  deeply  imbedded  in  this  manner  ; 
others  are  attached  merely  by  their  tips,  {h)  At  the  placen- 
tal margin  where  the  three  parts  of  the  decidua  are  united, 
the  membrane  is  of  great  thickness  and  stR'ngth  ;  from  this 
thickened  portion  a  process  can  be  traced  running  inwards  for 
a  distance  of  I  to  2  inches  beneath  the  chorionic  membrane 
(Fig.  28),  thus  adding  greatly  to  the  area  and  strength  of 
the  union  between  maternal  and  f-  tal  structures.  This 
portion  is  termed  the  suh-cliorionic  a<.J(hia  ;  it  will  be  seen 
that  it  limits  circumferentially  the  general  system  of  the 
intervillous  spaces. 

(3)  The  development  of  the  maternal  circulation  through 
the  placenta  has  not  yet  been  traced  in  detail  ;  great  contro- 
versy has  raged  in  the  past  upon  the  origin  of  the  intervillous 
spaces,  into  which  we  need  not  enter,  a.s  this  controversy  is 
now  dead.  The  ova  of  Peters  and  Leopold  show  us  the 
beginnings  of  these  spaces,  and  no  great  stretch  of  the  imagi- 
nation is  required  to  carry  the  student  from  the  reticulated 
trophoblast  of  the  second  week  to  the  chorio-decidual 
space  of  the  third,  and  from  the  latter  to  the  intervillous 
spaces  of  the  placenta  itself.  The  intervillous  spaces  are, 
of  course,  progressively  developed  from  the  meshes  of  the 
trophoblast.  In  an  ovum  of  two  weeks"  development  small 
mesoblastic  processes  may  be  seen  penetrating  the  tropho- 
blast buds  for  a  short  distance.  Later  on  these  buds  may 
be  seen  to  have  increased  greatly  in  length  ;  later  still  they 
become  branched,  and  are  then  vasculari.sed  by  vessels 
which  grow  into  them  from  the  chorion.  These  are  fully 
formed  chorionic  villi  ;  they  arc  separated  from  one  another 
by  a  system  of  inter-communicating  spaces  which  are  the 
direct  derivatives  of  the  meshes  of  the  trophoblast.  During 
the  development  and  growth  of  t lie  placenta  large  maternal 
vessels  become  laid  open,  so  as  to  communicate  with  these 
spaces,  and  the  active  agents  in  the  production  of  this  impor- 
tant change  are  the  chorionic  villi.  The  destructive  influence 
exerted  upon  maternal  tissues  by  the  young  chorionic  r 
thelivmi  has  been  referred  to  ;  evidences  of  penetration  A 
the  walls  of  maternal  vessels  by  syncytial  buds  and  pru(  esses 
are  abundant  in  the  developing  placenta,  where  all  stages 
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of  the  process  may  he  traced  in  tissue  cut  into  serial  sections. 
'I'he  vessels  tiuis  ]H>net rated  are  probably  merely  the  dilated 
capillaries  or  *  sinuses,"  which  have  been  described  as 
occurring  in  the  endometrium  of  menstruation  and  in  the 
(lecidua — i.e.  they  are  vessels  the  walls  of  which  consist 
merely  of  an  endothelial  coat,  and  which  therefore  offer  but 
a  feeble  resistance  to  the  proteolytic  action  of  the  chorionic 
epithelium.  After  having  been  thus  laid  open  they  lo.se 
their  endothelial  lining.  It  is  often  di;ticult  to  distinguish 
afferent  from  efferent  maternal  channels,  sitice  both  arise 
fiom  dilated  capillaries.  A  minor  result  of  |)roteolytic 
action  is  that  the  surface  of  the  decidua  basalis  becomes 
irregularly  excavated  and  presents  a  series  of  elevations 
and  depresuons.  Where  villi  are  not  in  actual  contact 
with  the  decidua  a  thick  layer  of  fibrin  is  deposited  upon  it 
from  the  maternal  blood.  Many  maternal  ves.sels  can  be 
seen  opening  into  the  intervillous  spaces  on  the  floor  of  the 
decidua  (Fig.  27).  The  maternal  circulation  through  the 
placenta  is  probably  slow.  The  coiling  course  of  the  uterine 
arteries  in  the  muscular  coat  diminishes  the  force  of  the 
current  entering  the  placenta  ;  the  outflow  from  the  inter- 
villous spaces  is  })erhaps  aided  by  the  intermittent  uterine 
contractions  characteristic  of  pregnancy,  which  may  havo 
the  effect  of  aspirating  the  blood  into  the  veins.  Towards 
the  middle  of  })regnancy  the  sub-])laccntal  sinuses  assume 
very  large  pro{)ortions,  and  their  closure  after  the  placenta 
has  been  shed  is  a  matter  of  vital  importance  to  the  life  of 
the  mother. 

Concurrently  with  the  formation  of  the  placenta,  the  villi 
of  the  e.xtra-])lacental  chorion  atrophy  and  become  function- 
less,  converting  that  portion  into  a  smooth  membrane  to 
which  the  name  chorion  lipve  is  apj)lied  ;  the  placental 
chorion  is  termed  the  chorion  frondosum.  Chorion  Ia?ve  and 
decidua  capsularis  are  not  united  by  intergrowth,  as  are 
chorion  frondosum  and  decidua  basalis. 

As  these  changes  progress  the  chorio-decidual  space  out- 
side the  placental  area  becomes  obliterated  by  the  pressure  of 
the  grow  inij;  ovum  :  atrophied  villi  surrounded  by  deposits  of 
fibrin  may  always  ie  found  in  the  membranes  at  term  if 
looked  for  under  a  microscope  (Fig.  iSs).  The  placental 
aica  grows  very  rapidly  during  the  first  few  weeks  of  its 
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formation,  until  at  the  end  of  the  third  «^«nth,^^«"  *^^ 
ovum  fills  the  uterine  cavity,  it  occupies  about  one-fourth 
^oone-fifth  of  the  total  area  of  the  surface  of  the  utenn^^^^^^^^ 
Afterwards  it  grows  pari  passu  with  the  uterus,  and  the  same 
nronortion  is  preserved  ui-  to  term. 
^     When  the  ovum  grows  large  enough  to  fill  the  uterine 


V„.   .,M  —Section  through  the  Membranes  near  the  ..lacentnl  marjjin. 
The  atrophied  villi  .how  remains  of  the.r  epithelial  covenng. 

cavity  completely-  i.«.  about  the  end  of  the  tljird  month 
-the  decidua  oapsularis  becomes  apposed  to  the  decidua 
vera  and  at  term  these  two  portions  of  the  maternal  mem- 
branes are  inseparable.  Up  to  the  end  of  the  third  month  a 
space  exists  in  the  uterine  cavity  below  the  ovum,  bounded 
above  by  the  decidua  capsularis,  laterally  by  the  decidua 
vera  and  below  by  the  os  internum  ;  it  is  called  the  fJecidml 
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space  (Figs.  1 4  and  1 5).  When  the  two  portions  of  the  decidua 
become  apposed,  the  decidual  space  is  obliterated.  At  term 
the  decidua  capsularis  has  undergone  extensive  atrophy  from 
pressure,  and  the  same  change,  but  less  advanced,  is  observed 
in  the  decidua  vera.  This  is  of  importance  in  relation  to  the 
process  of  shedding  the  placenta. 

Upon  the  maintenance  of  the  relations  just  described 
between  the  foetal  and  maternal  elements  of  the  placenta  the 
nutrition  of  the  foetus  in  utero  entirely  depends.  After  the 
formation  of  the  firm  chorio-decidual  attachments,  accidental 
scparatioti  of  the  two  is  not  so  readily  brought  about  as  at 
earlier  periods  ;  hence  the  diminished  liability  to  abortion 
after  the  third  month. 

We  know  very  little  about  the  details  of  the  interchanges 
between  the  foetal  and  maternal  blood-currents.     Particles 
of  finely  divided  insoluble  solid  matter  artificially  introduced 
into  the  maternal  circulation  in  animals,  cannot  pass  through 
the  placenta  to  the  foetus  ;   but  micro-organisms  are  able  to 
do  so  in  disease.     It  has  been  shown  by  Kiiss  that  the 
following  bacteria  may  be  transmitted  from  mother  to  foetus 
tluough  the  placenta  :  tubercle  bacillus,  bacillus  of  anthrax, 
diphtheria  and  glanders,  the  pneumococcus,  streptococcus, 
and  meningococcus.     Further,  it  has  been  shown  by  experi- 
ment that  the  placenta  possesses  a  certain  selective  power  in 
transmission,  for  chemical  substances  in  solution  are  not  all 
transmitted,  and  those  which  pass  the  placenta  do  so  at 
unequal  rates.     Further,  the  selective  action  of  the  placenta 
i.><  modified  when  maternal  disease  is  present.     From  com- 
parative analyses  of  the  foetal  blood  flowing  to  and  leaving 
the  placenta,  we  know  that  it  gives  xip  carbonic  acid  and 
absorbs  oxygen  in  transit.     The  placenta  is  therefore  the 
respiratory  organ  of  the  foetus,  but  we  know  little  or  nothing 
of  the  other  nutritional  interchanges  effected  by  the  placen- 
tal circulation.     Osmosis  can,  of  f  ^urse,  readily  take  plac<i 
l)eiween  the  foetal  blood  in  the  vessels  of  the  villi  and  the 
maternal  blood  in  the  intervillous  spaces,  and  it  is  easy  to 
understand  how  soluble  solid  and  ga.seous  substances  can 
pass  freely  from  mother  to  foetus,  or  the  reverse.     Glycogen 
and  fat  are  present  in  the  placenta  in  considerable  amount, 
but  whether  these  substances  are   derived  directly  from 
maternal  sources,  or  whether  they  are  produced  by  the  foetal 
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liver  or  other  foetal  organs  and  deposited  in  the  placenta  from 
the  foetal  blood,  is  at  ))resent  unknown. 

The  presence  of  a  proteolytic  ferment  and  of  other 
enzymes  in  the  foetal  portion  of  the  placenta  has  been  demon- 
strated by  physiological  experiment,  but  nothing  is  definitely 
known  of  their  origin  or  of  their  functions  in  regard  to 
foetal  metabolism. 

The  Placenta  at  Term.— When  shed   froni  its  uterine 
attachments  the  placenta  is  an  oval  or  circular  flat  cake  or 
disc  measuring  6  ^o  8  inches  (15  to  20  cm.)  in  diameter, 
I  to  1  inch  (2  to  2J  cm.)  in  depth  at  the  centre,  which  is 
the  thickest  part,  and  weighing  about  si.xteen  ounces.     The 
margiii  is  thinner  and  firmer  than  the  centre,  and  passes 
abruptly  into  the  chorion  lieve.     The  fatal  surface  is  covered 
with  a  thin  smooth  membrane— the  amnion,  which  can  be 
readily  stripped  up  to  the  in.sertion  of  the  umbilical  cord. 
The  surface  of  the  chorion  thus  exposed  is  also  smooth  in 
appearance,  and  running  over  it  are  seen  the  large  superficial 
branches  of  the  umbilical  vessels.     The  arteries  run  irregu- 
larly outwards,  but  never  (iuite  reach  the  margin  in  a  normal 
placenta  (Fig.  :50)  ;     the  veins  accompany  and  often  cross 
them.     If  the  foetal  surface  is  now   incised,  the  chorionic 
membrane  is  seen  to  be  about  one  line  in  thickness,  and  from 
its  deep  surface  springs  the  mas^^  of  spongy  tissue  repre- 
senting the  villi.     The   uterine  nurface   (Fig.   31)  contrasts 
strongly  with  this.     It  is  of  a  dull  red  colour,  and  is  divided 
by  sulci  into  a  number   of  irregularly  quadrilateral  areas 
termed  the  cotyledons.    No  vessels  are  visible  upon  it.    ()n 
clo.se  inspection  it  can  be  seui  to  be  covered  with  a  thin 
greyish  mottled  membrane  which  rei)resents  the  shed  por- 
tion of  the  decidua  basalis  ;    in  parts  this  is  incomplete, 
exposing  the  deep  red  spongy  tissue  beneath,  and  often  it 
feels  gritty  to  the  touch  from  the  presence  of  minute  areas 
of  calcareous   degeneration.     In  some  instances,  areas  of 
calcareous  dcgeneiation  are  found  large  enough  to  be  visible 
to  tne  naked  eye  ;   these  are  generally  found  near  the  centre 
oi  the  placenta.     Around  the  margin  runs  a  large  venous 
channel  railed  the  circular  -sinus,  which  returns  some  of  the 
maternal   blood  from   the   intervillous   spaces  ;     it    seldom 
completely    surrounds    the    placenta.     If    the    placenta    is 
incised,  a  great  deal  of  dark  blood  slowly  runs  away  from  it, 
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and  if  a  stream  of  water  is  turned  upon  the  cut  surface  the 
intervillous  spaces  will  be  washed  out  and  the  arborescent 
villi  appear  as  a  dense  reticulum  of  greyish  threads.     The 


Flti.  ;!(•.- — 'Iliniiiin  J'liiceiitii,  fd'tiil  siirf;iii:   tlic  inner  thin  nioniluMno 
is  tho  iuuniiin,  tlie  outer  thitk  nuv  is  the  ehorinu. 

placenta  is  usually  attached  to  tlii'  upper  part  of  the  body 
of  the  uterus,  including  the  fundus,  and.  with  about  equal 
livipieiK  V.  to  the  adjacent  anterior  or  |M)sterior  wall. 

Clear  evidence  of  extensive  degeneration  is  to  be  found 
in  the  placenta  at  term.     It  must  be  remembered  that  the 
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olacetita   is  a  caducous  -ructure   which,  after  s.    ving  its 

piacctua   i«  <  .tfhvth.  orcani    n    negeneration 

temporary  pu  rpose,  is  ( a>l  off  by  tm  organ i  s 

in    the    necessary    pr.h.ninary    of    shedd.u.,    and    n '  rel> 

.dH.at..  a  ..ogressiv..  .H.  i notion  of  .^  U^     A.J. 

close  of  the   i»riod  -t   it>     xisteiiM  .     in 

<.hanges  are  ch.etly  <.f    uip.-  .ance  he<ause        th.        ass. 

of  distinguishing  thtMn  fro.,    true  n,    -bid  processc         Bot 


■Si      :7 


^^>^^- 


is,.- 


-lluiimu  PWei.iM,  lit.  r.ue  or  mut.jiui.l  .-nifu. ...     'I 
piit,-hes  are  areas  ol  ,  alcareous  il.  -eiieruti. 

■tal  and  niaternal  elements  of  the  placenta  a.o  atjcctcd. 

.nitial  change  consists  in  the  occlusion  of  .•on.s..lcnU.ie 

ts  of  the  middle-sized  divisions  of  the  unil.ih.a    arteries 

,  process  of  obliterating  endarteritis  ;   it  m,       be  toiiml 

..  earlv  as  the  seventh  month    .f  pregnancy,  and  r       nv  y 

progresses.     This  causes  a  dim.aiition  in  the   b loo.,     upp  y 

of  the  villi  fed  by  the  attectcd  arterioles,  which  result-  in 

their   gradual   atrophy   and   degeneration;     this   agam    is 
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iHComi)anied  by  the  extensive  deposition  of  fil)rin  from  the 

iiiaterna!   blood  upon  the  chorionie  ^jpit helium,  so  that  the 

ii('iL'li'u)unn«  v  111  meet  iiiid  the  ill^•r villous  spares  of  the 

atft<  ted    area    thus    beeonie    ohlitciited.      I       tin-    manner 

n!   I    patehes    are    formed    amonu.    Hie    -pcngy       laecntaJ 

\ies,  in  wHieli   the   villi  arc  functiunless.   for   ti      '  ctal 

itulation  ha-  heetj   arrested    l.y  obliterating  end    rtiritis, 

,  hile    the    maternal    eireula     'ti    ha>    Iweii    destr.  \ed    by 

1)1  H^kinjiot  tl     intervillous  s!      esuithfibri.      Thes»   patches 

,1      tcfuicii     liireiitnl  infarct-^       tiey  "ccur  as    irm  yt  llowish- 

uhitc      'll       tilled  areas,  varyiiit?  in    ize.  um  cr  normal  eon- 

litj.)!,-        HI  I  hat  of  a  millet  scf<|  to  th  u  of  a  tii  t  rt.     They 

.    Host  li    !       ouson  theutc!  Si     surface  an' '>n  t  fie  marj^ina! 

lutvledons.         he  suj-'i-ficial    lays cs  of  the  liecidua   basalis 

■ndcrjio   a       riu    of    <iiagulation        en  -is,    and    upon    the 

used  area- laminal   il  dep(>sits        ibn     from  the  maternal 

I  are  formed.     In  .uldition.  exu-tisivc  thiombosis  occurs 

-ub-placental  sinusc-  during  the  later  months  if  preg- 

the  cause  of  which  is  not  well  understood,  bu    which 

ily  interferes  to  some  extent  with  the  freedom  of  the 

n  lal  circulation. 

From  about  the  fifth  iionth  onwards  the  chorionic  v]n- 
1 1,  liiim  consists  of  only  i>ne  layer- the  syncytium;  the 
layer  of  Langhans  has  di>  n.  ared.  The  syncytiun^  is  also 
much  less  active  in  the  laii-r  than  in  the  earlier  lonth- 
throwing  out  comparatively  few  buds  and  i  ■»■'  ^h  ;  and  a- 
term  approaches  this  layer  becomes  atr 
picte  (Fig.  24). 

It  is  possible  that  these  degenerai 
duiatiod  of  ])regiiaiicy,  and  participat 
of  labour  l)y  rendering  the  placent;i  in 
tor  the  continually  increasing  nutrit 
the  'etus. 


Amnion.  UmbiHcal  Cord    and 


'US 


Amnion.  This  !iie!ubTa)ic  consists  of  ua  out  i  lyer  .>i 
ii.t'soblast  atid  an  innvv  layer  of  epiblast.  Ii  ic  human 
ovum  It  is  [)robably  froin  the  first  a  closed  s«  tii>  u  the 
earliest  ova  it  is  seen  to  be  very  much  smal  tii  n  e 
chorion  and  separated  fr<»!n  it  by  a  consider;)      '  thii  ka    s 
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of  mesoblastic  tissue.     These  relative  proportions  are  pre- 
served for  some  weeks,  and  so  slowly  does  the  fluid  accumu- 


Vio  :{2 —Complete  Ovum  from  tho  f..urtl.  or  httl.  week  m..R.nhrd. 
The  UHuh.  .lonely  investe.l  by  the  am„.,m..  n,ul  -  f ''<;f;;;^  >^ 
the  ventral  stalk  to  the  whU  of  the  .hononie  ve.ule.  ((i..,.n.  ^ 
Anatomy.) 

late  in  the  amnion  that  it  <loes  not  grow  large  enough  to 
come  into  contact  with  the  chorion  until  the  third  month 
(Figs.  33  and  34). 
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Until  the  body  of  the  embryo  has  been  clearly  defined 
the  amnion  covers  only  its  dorsal  surface  ;  gradually, 
however,  its  line  of  origin  advances  over  the  ventral  surface 
to  converge  upon  the  umbilical  cord.  Ultimately  amnion 
and  chorion  come  in  loose  contact  by  their  mesoblastic 
surfaces,  but  no  vital  union  takes  place  between  them.  The 
fully  formed  amnion  consists  of  a  single  layer  of  cubical  or 
low  columnar  epithelium  resting  upon  a  stratum  of  loose 
connective  tissue.     As  pregnancy  advances  the  epithelium 


Vu:.  :$;{. — Complete  Ovum  from  about  the  ninth  week.  Note  the  huge 
size  of  the  chorionic  vesicle,  and  the  small  ^^i7,e  of  the  amniotic  siic, 
which  is  t'uil  of  tliiiil.     ((iuain's  Anatomy.) 

l)ecome8  flatter.  The  amnion  is  firmly  united  to  the  um- 
biUcal  cord  at  its  point  of  insertion  into  the  placenta,  so 
that  it  cannot  be  stripped  off  the  cord,  although  it  is  readily 
separable  from  both  the  placental  and  e>  placental 
cliorion  (chorion  frondosum  and  chorion  here). 

At  an  early  period  fluid  (the  liquor  amnii)  appears  within 
llie  amnion,  separating  it  from  the  dorsal  surface  of  the 
embryo.  This  gradually  increases  in  quantity  as  development 
advances,  until  at  term  it  amounts  on  an  average  to  one  or 
two  pints  ;  variations  from  ten  to  fifty  ounces  are,  however, 
E.M.  * 
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not  uncommon  under  normal  conditions.  Av  term  it  is  a 
clear  pale  fluid  of  low  specific  gravity,  and  its  composition, 
according  to  Hoppe-Seyler,  is  as  follows  • 


Water     . 
Albumen 
Inorganic  suits 
Extractives     . 


98-41  per  cent. 
01!» 
0o9 
0-81 


1(H)(M» 


IT.S. 
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Fk.   64  —Umbilical  Cord  near  lA.tul  End,  X H-     (Whitridge  Williams.) 

L-.A.-U.Ml.iliral  Art.ri-H.         f.S.-H.nmant  of  Allantois.         f.V.-  In.l.ili.al  Nh.,. 

The  amount  of  albumen  present  in  the  early  months  is  much 
higher  than  this,  and  may  reach  10  per  cent.  The  most 
important  extractive  is  urea,  which  is  present  in  traces  from 
the  sixth  week  onwards.  Various  matters  in  HU8i)ension  are 
also  found,  such  as  lanugo  hairs,  epidermal  scales,  lells 
derived  from  the  amniotic  •  pithelium,  and  particles  of  vemix 
caseosa  detached  from  the  skin  of  the  foetus.  Glucose  may 
he  found  in  cases  of  maternal  diabetes.  The  function  of 
the  amniotic  fluid  is  mainly  protective.  It  assists  in  mam- 
taining  an  even  temiierature,  acts  as  a  buffer  against  external 
injuries,  equalises  pressure,  allows  free  movements  of  the 
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Utnbilic&L  arterien 
retracted 


foetus,  and  flushes  the  passages  from  within  with  a  sterile 
riuid  during  labour.  Nutritive  vahie  has  been  claimed  for 
it  on  the  ground  that  it  is  swallowed  by  the  foetus  during  the 
latter  months  of  gestation.  Certainly  lanugo  and  epidermal 
scales  are  not  uncommonly  found  in  meconium,  and  there 
is  no  doubt  that  they  have  entered  the  alimentary  canal 
l)y  being  swallowed  with  liquor  amnii ;  sometimes  also 
balls  of  fine  lanugo  hairs  have  been  found  in  the  stomach 
of  a  dead  foetus.  It  is  possible,  therefore,  that  fluid  obtained 
by  swallowing  liquor  amnii  may  be  of  u.se  in  the  general 
metabolism  of  the  foetus. 

Umbilical  Cord. — This  st  ucture  connects  the  body  of 
the  foetus  with  the  pla- 
centa. Its  earliest  appear-  di"SSd^,ithUood 
ance  in  the  human  ovum 
is  shown  in  the  specimens 
of  Spee(Figs.  18  an  J  19), 
where  a  band  of  the 
mesoblastic  tissue  is  seen 
uniting  the  embryonic 
area,  with  its  amnion  and 
umbilical  vesicle,  to  the 
chorion.  This  banc,  was 
previously  described  by 
His,  who  termed  it  the 
ventral  stalk.  Along  this 
stalk  pass  the  foetal  ves- 
sels which  vasculari.sc 
the  growing  chorion  ;  they  are  branches  of  the  posterior 
end  of  the  primitive  abtlominal  aorta.  Later  the  allantois 
also  grows  into  it  ;  this  structure  is  an  outgrowth  from  the 
hinder  end  of  the  primitive  gut,  and  in  lower  mammals  it 
is  larger,  and  plays  a  much  more  important  part,  than  in 
man.  Sometimes  in  the  human  ovum  the  allantois  does 
not  e.vtend  a;  iar  as  the  I'horion  at  all  ;  and  according  to 
His  the  ventral  st'  Ik  may  l)e  vawularised  before  its  appear- 
ance, so  that  t  is  evident  that  the  part  which  it  plays  in 
the  development  of  i  l*  umbilical  cord  is  a  ><>condary  one. 
Later  on  the  entodermic  or  umbilical  vesicle,  with  its  om- 
[)hal()-mesenteric  (vitelline)  duct,  also  fuses  with  the  ven- 
tral stalk,  so  that  the  umbilical   cord  when  fully  forme;! 

•4—2 


Vu..  .{5.^  The  rnibiliial  Coi-d  at  Term. 
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It.     A  |iortion  showing;  t4)i*!4inri. 
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consists  developmentally  of  the  following  component  parts  : 
(1)  the  ventral  stalk;  (2)  the  umbilical  blood-vessels  from 
the  primitive  aorta;  (3)  the  allantois  ;  (4)  the  umbilical 
vesicle  with  its  vitelline  duct.  •,  •      v     . 

In  an  early  embryo  (Figs.  32  and  39)  the  cord  is  short 
and  very  thick  ;  its  surface  is  ridged, 
and  it  is  attached  to  the  ventral  sur- 
face close  to  the  caudal  extremity. 
About  the  third  month  of  gestation 
four  vessels  are  found  in  the  cord — 
two  arteries  and  two  veins  ;  the  latter 
afterwards    fuse    to    form    a    single 
vessel,  so  th-^.t  at  term  there  are  two 
arteries  and  one  vein.     Traces  of  the 
allantois,  in  the  form  of  a  small  canal 
lined  by  cubical  epithelium,  may  be 
found  in  the  foetal  end  of  the  cord 
up  to  term  (Fig.  34).     The  umbilical 
vesicle  is  seen  in  ova  of  about  the 
second  month  to  be  of  considerable 
size,  and  attached  by  a  long  pedicle 
to  the  umbilical  cord  near  its  ventral 
attachment.     Later  on  it  disappears, 
but    it    is    stated   that    a    trace    of 
it  may  sometimes  be  found  at  term 
in  the  form  of  a  minute  yellowish 
body  at  the  placental  insertion  of  the 
lord.     The  ctelom   is  also  prolonged 
into  the  cord,  and  coils  of  small  in- 
testine may  be  found  at  the  foetal  end 
in  the  early  months  of  gestation,  and 
this  condition  may  jiersist  to  term, 
giving  rise  to  a   congenital    ventral 
hernia  or  exomphalos. 
At  term,  the  cord  varies  in  length  from  5  to  60  inches 
(12  cm   to  ir.()  cm.),  the  average  being  from  18  to  24  inches 
45  cm    to  150  cm.).     The  ves.sels  arc  always  twisted,  the 
arteries  usually  encircling  the  vein  from  kft  to  right ;    this 
torsion  is  evident  as  early  as  the  third  month,  but  the  cause 
of  it  is  unknown  (Fig.  41).     The   substa...ce  of  the  cord  is 
composed  of  a  special  form  of  embryonic  comiective  tissue, 


Fio.  ;{(>.— Uiiibilical 

Cord  withTniP  Knot. 

(Churiiifj;  Ciohs 
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which  has  been  called  Wharton  s  Jelly.  It  consists  of  small 
stellate  cells  with  long  processes  ;  anastomosing  with  others, 
tlie  processes  form  a  wide  network,  the  meshes  of  which  are 


¥^'- 


-Wharton's  Jelly,  showin^rtho  Stellate  Cells. 
((iuluMii  ami  IHacker.) 


lilkd  with  gehitinous  material  (Fig.  ;}7).  This  connective 
tissue  is  irregularly  di.sposed  round  the  vessels,  giving  rise,  in 
places,  to  protuberances  termed /o/se  knots,  which  at  times, 
but  not  always,  contain   a  loop  of  vessels.     Sometimes  a 


I^Ti?, 


Fig.  ;JS. — Epithelium  i>f  Umbilioal  Coi-d.    (Whitridjje  Williams.) 

true  knot  is  formed  by  the  foetus  slipping  through  a  loop 
of  a  very  long  cord  in  iifero  (Fig.  .■}()).  This  does  not  neces- 
sarily arrest  the  circulation  through  the  cord.  The  epithelial 
covering  of  the  cord  consists  at  term  of  stratified  cubical 
cells,    i-esembling    the    ffetal    epidermis    (Fig.    liH).      It    is 
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generally  believed  that  these  cells  are  formed  from  a  pro- 
longation of  the  fcBtal  skin  over  the  umbilical  cord  and 
are  not  develoj)ed  from  the  amnion. 

The  cord  is  usuallv  attached  to  the  centre  of  the  placenta 
(renfrnl  imeriioH)  ;  it  may,  however,  Ik-  placed  nearer  the 
margin  than  the  centre  (excentric  imertion)  or  upon  the  edge 
(hattMore  in.^ertio,».  or  it  may  be  inserted  upon  the  mem- 
branes outside  tlie  placenta  (relameuton.^  imerhon)  (see 
Fig   71).     The  foetal  insertion  of  the  cord  is  not  subject  to 


Fk..  .«•. — 1 


)iic  til  thirtv-fimr,  tlMjs' 


•:,nl,rv..  »1  mm.  in  l-M-tli.  "f  tliirty-onc  U  tlnrty-t. 
,l,.v,.lopmo,it.     (Hi-,  fioin  <iuiiinV  .Vnatnmy.) 

variation,  ft  will  b<-  noted  that  while  its  prec.nsoi'.  the 
ventral  stalk,  is  attached  to  the  caudal  extretnity.  as  the 
c.i'lom  doses  and  the  umbilical  vesicle  atrophies,  the  pomt 
of  attachment  is  carricl  forward  unt  1  at  tlu  fourth  month 
it  reaches  the  centre  of  tiie  body  of  the  f«?tus. 

Foetus  -  During  tiie  first  six  weeks  of  its  deveh)pnu>nt  the 
human  embrvo  is  in.listinguishable.  except  by  an  ex,)ert 
eml)ryologist.  from  that  of  other  mamnuds.  About  the  end 
of  the  sec.md  month  it  acquires  .h  finite  eharacteristics  which 
servo  to  distinguisli  it  from  others.     It  i    usual  to  speak  of  tiu- 


THK   FCETUS 


55 


rmbryo  during  the  first  two  months,  and  thef<xtm  later  than 

that  period. 

In  the  earliest  human  ovum  whicli  has  been  carefully 
aescrihed,  viz.,  that  of  Bryre  and  Teacher  (Fig.  10),  the  em- 
bryo is  represented  by  two  minute  vesicles,  amniotic  and  ento- 
dermic.  and  a  thickened  layer  of  epiblast.  the  embryonic 
..piblast.     Not  until  the  end  of  the  fourth  week  has  been 
reached  is  the  body  of  the  embryo  at  all  clearly  defined,  and 
at   this  stage  it  mea- 
sures from  7  to  10  mm. 
in  length  (Fig.  :W).    It 
is    markedly     flexed, 
and  the  head  is  nearly 
as  large  as  the  remain- 
der of  the  body  ;    the 
branchial    arches    are 
unclosed,     the     limV)s 
iip])ear  as  buds,  there 
is    a    large    umbilical 
vesicle,  the    umbilical 
cord  is  inserted   close 
to     the     caudal     ex- 
tremity, which  is  long 
and  ])ointed;  and  there 
is   nothing   to   distin- 
guish it  from  the  em- 
l)ryo   of   other   mam- 
mals,    such     as     the 
rabbit. 

During  the  second 
month  distinctively 
human    features     are 

developed,  and  bv  the  eighth  or  ninth  week  M  measures 
about  30  mm.,  and  is  not  so  markedly  flexed  (Fig.  41 ).  Hie 
face  has  become  do.sed  in  by  the  growth  of  the  maxillary 
and  mandibular  processes,  and  the  eyes  and  ears  have 
assumed  their  characteristic  form  ;  the  limbs  have  become 
.lividcd  into  their  segments  and  the  digits  are  well  formed. 
The  caudal  extremity  or  tail  has  become  reduced  to  a  mnu.te 

lubercle.  _  . 

At  the  end  of  the  third  month  the  fcetus  measures  ro  to 


J,',,;.  40 — Kmbrvo  15-.V  mm.  in  lonp;th,  of 
alHiut  Hvo  to  six  wpoks'  d.-velopmcnt. 
(IJryto,  from  (iimin's  .Vuiitomy.) 
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9  cm.  (3-31  inches)  ;   the  umbilical  cord  eciualH  it  in  length 
and  its  ves'sels  have  become  twisted  ;  although  the  externa 
sexual  or  ans  are  undifferentiated,  the  sex  may  be  established 
bv  exammation  of  the  internal  organs. 

During  the  fourth  month  the  muscles  become  developed 
and  spontaneous  movements  are  made.  ,     ,     .      ^. 

The  progress  of  the  foetus  in  length  and  weight  during  the 


Yic.  41. — Kinlirvo  ;»>  mm.  in  lPIl^'th,  >i{  alH)iit  niiu'  ww-ks" 
(levcloj)!;"  lit.     (Hryce,  fnmi  Quain's  Anatomy.) 

succeeding  iv.oiiths  of  gestation  is  as  shown  in  tlie  table 
opposite.  It  will  be  seen  that  th.-  rate  of  growth  of  the  foetus 
is  not  only  very  irrogular  from  one  month  to  another,  but 
subject  to  ronsiderai)le  variations.  A  simple  method  of 
determining  the  periml  of  development  of  the  fictus  with 
sufficient  accuracv  fur  dinital  ])urposes  during  the  second 
five  months  is  found  by  multiplying  the  number  of  the  month 
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by   five.      Thus   the    length   at  the   end    of    the   seventh 
month  7X5-=  35  cm.  (14  inches). 


"" 

IVri<xl. 

!                            Irf-iiKth.                             1 

WriKlit. 

4tl> 

month  (luiiur) 

10  to  17  <in.  (    1    t"    '"i  i") 

5tli 

IH  to  •>'     ,,     (    1     to  l(t      ,.  1 

1        „ 

tith 

" 

•2HU,-M     ,.    (11     to  l:J      „  ) 

7th 

I     .■{,-,  to  38    „    (H    to  lo     ,.  ) 

'2     ,. 
3      „ 

8th 

1    ;{i»to41    „   {\r,),  to  l«U  „  ) 

iltli 
!   lOth 

., 

42  to  41     „    (17    to  17i  •„  ) 
.-1(1  to  53     „     {W    to  -21      „  ) 

1 

4      „ 

7  to  7i  .. 

At  the  end  of  the  seventh  lunar  month  (28th  week)  the 
fci'tus  Incomes  capable  of  surviving  when  born-  i.e.  it 
becomes  mahle  ;  its  chances  of  survival  at  this  periwl  are, 
however,  very  small.  A  twenty-eight  weeks'  ftutus  has  the 
skin  of  a  deep,  dull  red  colour,  there  is  hair  on  the  scalp,  and 
a  little  sebaceous  secretion  has  been  produced.  In  the  male 
the  testicles  have  descended  into  the  scrotum. 

At  the  thirty-sixth  week  the  foetus  has  increased  greatly 
in  bulk,  but  not  so  markedly  in  length.  The  colour  of  the 
.skin  is  a  brighter  pink  and  light  delicate  hair  (lanugo) 
covers  the  whole  of  the  body  except  the  scalp,  where  long 
(lark  hair  is  seen.  The  general  surface  of  the  body  is  covered 
with  a  deposit  of  sebaceous  matter  (remix  cmeom),  and  a 
well  defined  layer  of  subcutaneous  fat  has  appeared,  giving 
rotundity  to  the  outlines  of  the  tnuik  and  limbs.  The 
abdomen  is  still  relatively  protuberant,  especially  in  the 

upi)er  part. 

During  the  last  four  weeks  the  chief  change  is  a  great 
gain  in  length  and  weight  and  increase  in  potential  activity. 
The  free  and  energetic  movements  which  the  foetus  makes 
habitually  during  this  i)eriod  no  doubt  contribute  to  its 
iimscular  development. 

The  Mature  Foetus.— Tihough  subject  to  considerable 
\  ariations,  the  average  length  of  the  fujtus  at  term  is  about 
.■)()  cm.  (20  inches)  and  the  average  weight  7  to  7|  pounds. 
Males  are  usually  rather  heavier  than  females.  Weight  is 
much  more  variable  than  length,  for  from  various  causes  a 
mature  foetus  may  weigh  much  less  than  the  average,  while, 
fiom  disease,  a  premature  foetus  may  equal  it  in  weight. 
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Healthy  mature  infants  may  weigh  only  5  to  oj  poumK 
but  any  weight  below  this  is  probably  to  be  attributed  tc. 
pre-maturity,  to  hereditary  syphilitic  taint,  or  ot  hc-r  maternal 
disorder.  A  fcetus  weighing  over  10  pounds  is  not  rare; 
a  weight  of  over  12  pounds  is.  however  very  uncommon  and 
is  u.sually  accounted  for  by  post-mat  rity-i.^.  undue  pro- 
longation of  the  pericxl  of  gestation.  The  general  dift-rences 
between  a  premature  and  a  mature  foetus  may  be  tabulated 
as  follows  : 


Seven  months'  Firtiis. 
1.  Skin  lax,  wrinkled,  dull  re<l  in 

colour,  little  vemix  caseosa. 
•>.  SiilK-utiineous  fut  scanty. 

3.  Hair  on  sculp  short. 

4.  T-auugo  present  over  whole  bwly. 
3.  yhort  nail^»  on  tingerH  and  toew. 
ti.  Skull  sutureK  o\ieiu 

7.  Moves   and   cries   feebly   when 
born. 


Multure  Firtiis. 
Skin  smooth,  i-lump,  pink,  . overcd 

with  vernix  cu-seosa. 
Subcutaneous  tat  abundant. 
Abundant  dark  hair  on  scalp,  1  to 

l\  inch  lonj;. 
LaniifToabsentfronnnost  situations. 

Nails  project  \)cyond  tint,'er  tips 
Skull  sutures  closed  (i'.  bone^  m 

contact)  excej.t  at  (..utanelles. 
Moves  and  cries  vigoi  lusly  when 

l)orn. 


The  Foetal  Circulation.— The  umbilical  vein,  which  brings 
purified  arterial  blood  from  the  placenta,  enters  the  trunk  iit 
the  umbilicus  and  runs  beneath  the  anterior  alwiommal  wall 
to  reach  the  lower  surface  of  the  liver  (Fig-  42,  n,.)      Here  it 
gives  off  branches  to  the  left  lobe,  the  lobus  quadratus  and 
lobus  Spigelii.  which  thus  receive  a  direct  suj.ply  of  pure 
blood  from  the  placenta.     It  then  gives  off  another  branch 
which  joins  the  portal  vein  (vp.)  as  the  latter  is  about  to  enter 
the  right  lobe  ;  as  the  portal  vein  brings  impure  bl..od  from 
the  alimentarv  canal,  the  blood-supply  of  the  right  lobe  of 
the  liver  is  less  pure  than  that  of  the  other  lobes.     After 
Hiving  off  these  branches  to  the  liver,  the  umbilical  vem, 
now  reduced  in  size  and  called  the  ductos  venosm  (dr.)enter^ 
the  inferior  vena  cava  (mi.).  Blood  which  has  passed  through 
the  liver  is  carried  by  the  hepatic  veins  {rh.)  to  the  same 
great  venous  trunk,  which  now  contains  a  mi.xed  stream 
con«i^ting  of  pure  blood  from  the  ductus  venosus,  and  impure 
blood  coming  up  from  the  lower  extremities  through  the 
iliac  veins,  and  from  the  liver  through  the  hepatic  veins. 
The  blood  brought  up  to  the  heart  by  the  infe.ior  vena  cava 
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^i^.-Miv«l  1,1. ,...1. 

Fi(..  V2. — Sclit'iiic  ipf  fho  Fdtiil  ('irciihitidii.     (Edgar.) 

is.  however,  still.  coni])aratively  .speaking,  pure,  for  the 
aiiiniiiil  of  iiii[)iue  blood  eaniid  into  this  vt>^fl  by  the 
h(i)atic  and  iliac  veins  (lower  extremities  and  pelvis)  is 
iclativelv  small. 
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The  inferior  vena  cava  enters  the  floor  of  the   right 
auricle,  and  the  blood-stream  is  immediately  directed  by 
the  Eustnchian  mire  through  the  fomrmn  ovale  into  the  left 
auricle  ;    thence  it  flows  through  the  mitral  vah.    mto  the 
left  ventricle,  and  thence  into  the  aorta.     From  the  aorta 
branches  pass  to  the  head,  neck,  and  upper  ext  remit  us 
through  the  innominate,  left  carotid,  and  left  subclavian 
trunks  ;    excepting  the  liver,  these  parts  therefore  receive 
the  purest  supply  of  h]ood.     From  these  parts  the  venous 
blood  is  returned  to  th.    nght  auricle  by  the  superior  vena 
cava  {ITS.)  ;   thence  it  passes  through  the  tricuspid  valve  to 
the  riKht  ventricle.     '1    '^re  are  therefore  two  blood-currents 
crossing  one  anot  h^r  in      e  right  auricle,  and  it  is  believed 
that  thev  are  com},  t'tely  .separated  from  one  another  by  the 
Ku-tachian    valve.     From    the    right    ventricle   the    blood 
passes  into  the  pulmonary  artery,  which,  after  giving  off 
bran.hes  to  the  lungs,  passes  on,  as  the  durtus  arteriosus  {da.), 
to  join  the  thoracic  aorta  near  the  origin  of  the  left  sub- 
clavian arterv.     The  abdominal  aorta  {ao.)  now  contains  a 
verv  mixed  supply  of  blood  consisting  of  a  small  amount  of 
arterial  blood  from  the  placer,  ra,  which  has  passed  from  the 
right  auricle  through  the  Eustachian  valve  to  the  left  side 
of  the  heart,  and  a  large  amount  of  venous  blood  from  the 
lower  extremities  and  pelvis   .liac  veins),  liver  (hepatic  veins), 
and  head,  neck,  and  upper  extremities  (ductus  arteriosus). 
The  aorta  divides  into  the  two  iliac  orteries  ;   each  of  these 
in  turn  divides  into  ( 1 )  a  hypogasti     . .r  umbilical  artery  («»M. 
giving  off  twigs  to  the  pelvis,  and  then  passing  into  the 
cord  and  so  to  the  placenta,  and  (2)  an  external  iliac  branch 
running  to  the  lower  limbs.     The  curious  anomaly  is  thus 
presented  that  the  arterial  supply  of  th.  lower  extremities  is 
derived  from  the  same  trunk  as  the  avmous  blood  which  is 
carried  to  the  placenta  to  be  purified.     The  blood  earned  to 
the  placenta  by  the  umbUical  arteries  pas.ses  through  the 
vUli,  and  is  returned  in  a  purified  state  to  the  fcctus  through 
the  umbilical  vein  (w.). 

Changes  in  the  Foetal  Circulation  at  Birth.—These  arc 
due  to  two  causes  :  (1 )  the  expansion  of  the  lungs  by  respira- 
tion ;  (2)  the  arrest  of  the  placental  ircuktioa.  Ihi- 
immolate  effect  of  respiration  is  to  divert  .1  great  part  of 
the  blood  from  the  right  ventricle  to  the  lungs,  and  the 
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<|  .ctus  arteriosus  acooniinjdy  btH'oints  sirt-atly  contracted. 
The  immediate  effect  of  arresting  tfic  plaet'iital  circulation 
i>  to  reduce  the  pressure  in  ilie  riglit  auricU'  by  iliniiuishing 
flu-  quantity  of  blood  enterinu  it  through  tfie  inferioi  vena 
(  !va.  At  the  same  time  th*-  pressure  in  the  left  auricle 
H  laised  by  the  increaswl  atiiounr,  of  bl(K)d  i-eturned  to  it 
IVom  the  lungs  ;  the  pressure  in  the  two  auricles  is  thus  more 
■  li  leas  equalised,  the  flaj)  »ralve  of  the  foramen  ovale  closes, 
iiiul  the  passage  of  blood  from  the  right  ro  the  left  auricle 
is  arrested.  The  umbilical  vessels,  luctus  arteriosus,  and 
ductus  venosus  l)ecome  gradually  oct-mded  by  thrombosi^^, 
Idit  all  may  persist  in  the  form  of  fibrous  cords  in  the  adult, 
'i'he  transition  from  the  foetal  to  the  adult  type  of  circulation 
is  probably  completed  in  a  lov  days. 

General  Physiology  of  ''>c  Foetus.  The  placenta  subserves 
the  functions  of  respiiatiou  and  nutrition,  and  through  it  the 
fdtns  obtains  all  the  oxygen  and  nutritive  materials  it 
icciuires.  We  know  practically  notliing  of  the  manner  in 
which  the  materials  absorbed  from  the  maternal  )*loof.i  are 
worked  up  into  the  foetal  issues.  There  can  be  no  doubt 
that  large  quantities  of  fat,  for  example,  are  producetl  in 
some  way  in  the  bodv  of  the  foetus,  for  Fehiing  has  shown 
that  the  proportion  -4  fat  increases  from  U^o  [jer  cent,  of 
the  body-weight  at  tr«'  fourth  nionth  to  91  per  cent,  at  term. 
.\s  fat  is  a  non-diffusible  sui)stanc«^  it  cannot  pass  through 
the  {)lacenta,  and  therefore  must  be  elaborated  by  the 
fietal  organs  themselves. 

Attention  has  been  already  drawn  to  the  large  size  of  the 
f(ctal  liver  in  the  early  ni'»nths,  and  to  *K'^  remarkable 
arrangements  for  supplying  it  with  j)iirifix'  blood.  At  the 
fourth  week  of  gestation  the  f(Ktal  livei  !•.>;;  attained  a 
predominant  size  among  the  abdominal  viscera  ;  during  the 
s(>cond  month  this  predominance  increa.ses,  causing  pro- 
tuberance of  the  upper  abdomen.  In  the  later  months  it 
hcconies  proportionately  smaller,  Ijut  even  at  term  it  is 
imduly  large,  for  it  weighs  one-eighteenth  ])art  of  the  total 
l)o(ly-weight  of  the  foetus,  while  the  proportion  in  the  adult 
is  one-thirtieth.  In  the  third  month  the  gall-bladder  con- 
tains a  yellow  fluid  in  which  bile  salts  and  Aoid»  cuii  be 
detected,  and  which  is  therefore  a  true  biliary  secretion. 
Bile  pigment  appears  later  ;    but  glycogen  and  urea,  botii 
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products  of  hepatic  activity,  are  also  present  in  the  fetal 
Lues  at  an  early  -  no. I  of  development.  Ihere  can  be 
very  little  doubt  that  die  liver  plays  an  important  role  in 
foetal  physiology,  which  may  perhaps  be  as  much  construc- 
tive as  excretory. 

The  chief  e.xcretorv  organs— the  kidneys  and  the  skin- 
are  also  functionally  active  in  the  foetus.     We  do  not  know 
the  precise  periwl  at  which  the  kidneys  begin  to  secrete 
urire    but  during  ^he  'ast  two  months  of  development  the 
bladder  usually  contains  a  little  clear  fluid  in  which  urea, 
albumen,  and  chlorides  can  be  detected,  and  which  is  there- 
fore a  true  renal  secretion.     Sebaceous  glands  appear  in  the 
skin  at  the  Hfth  ii!onth,  the  sweat-glands  somewhat  later. 
The  structure  of  the  foetal  e})idermis  is  very  simple,  the 
horny  layer  being  practically  absent,  and  transudation  from 
the  foetal  capillaries  into  the  liquor  amnii  probably  takes 
place  with  ease.     The  traces  of  urea  found  in  the  amniotic 
Huid  may  therefore  reach   it  directly  from  the  blood  by 
passing  through  the  skin.     The  vernix  caseosa  is  the  abun- 
dant prodiut  of  the  active  sebaceous  glands.     The  meco- 
nium found  distributed  in  the  gut  of  the  mature  f.etus,  from 
the  duodenum  to  the  rectum,  is  chieHy  composed  of  the  waste 
products  of  the  hepatic  secretion.     It  also  often  contains 
numbers  of  lanugo  hairs  and  squamous  epithelial  ce.ls,  which 
can  be  recognised  under  the  microscope  ;    the  only  i)ossible 
way  in  which  they  can  reach  the  intestine  is  by  the  fcetus 
swallowing  quantities  of  its  liquor  amnii,  in  which  these 
elements  are  always  to  be  found  in  suspension.     Tlr   ..niform 
•listribution  of  this  sul)stance  throughout  the  gut  indicates 
that  peristalsis  is  present  in  the  fietal  intestines,  otherwise 
accumulation  in  the  upper  i)art  would  necessarily  take  i)lace. 

The  Gravid  Uterus 

The  uterus  undergoes  a  remarkable  series  of  changes 
(luring  pregnancy,  whicii  are  without  parallel  in  my  other 
organ.  Thc\  icsiilt  in  an  increase  of  weight  horn  \\  to 
2  ounces  before  impregnation,  to  2  to  2.1  ll»>.  at  term. 

Changes  in  Shape  and  Size.  During  llic  lirM  month  ot 
gestation  the  uterus  uiuleigoes  no  clinically  api)reciablc 
alteration  in  shape  or  si/.,-,  but  to-varc'.s  the  end  of  the  sc-.-ond 
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month  well-marked  alterations  are  apparent.  The  body  of 
the  normal  non-gravid  uterus  has  the  shajw?  of  a  pear  flat- 
tened in  an  antero-posterior  plane  ;  during  the  second 
month  it  expands  in  the  antero-posterior  plane,  but  is  still 
wider  at  the  fundus  than  below.  At  the  eighth  week  the 
uterine  body  measures  about  2  inches  in  vertical  by  1^  inches 
(f)  cm.  by  4  cm.)  in  transverse  diameter  (Fig.  43).     The 
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iiiirmal  anterior  inclination  of  the  uterus  is  now  somewhat 
•  xaggciated,  and  thv>  aiigU'  l)etwe('n  body  and  cervix  may 
Itc  slightly  cliniinislietl  (anteflexion).  At  the  end  of  the  third 
montii  (twelve  to  thirteen  weeks)  it  is  nearly  globular  in 
>lia|)c.  and  has  greatly  iticreased  in  size,  nieasming  alunit 
:i.l  to  4  inciies  (<.t  em.  to  10  cm.)  in  diameter  (Fig.  44).  It 
has  now  become  large  enough  to  Hll  the  pelvic  cavity,  and 
ill  a  j)rimigravi(la  (a  wonmn  pregnant  for  the  flrst  time)  may 
lie   felt   j.ist    above  tl.e   level   of  the   pubes  on  abdominal 
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palpation.     In  a  niuitipara  it  is  often  higher  than  this.     At 
the  end  of  the  fourth  month  it  has  again  become  distmctly 
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( {p.vid  VWxm  >  t  the  Thirteenth  \Vc-.k.     (( lalal.i.i  aiui 
llhicker.) 


nyriforn,  in  shapr  (Ki^.  4.-.,  ;  tl.,-  vertical  .l.an.-t.T  .s  al.out 
Ji  im-hc.  (1-.  <n..),  au.l  thr  fun.h.s  may  L-  feh  M.nu'what 
nearer  th.-  ..mlHli.u>  than  th.-  ,.ul»es.     The  i,yrit<.n.>  shape 


>d£. 


GRAVID  UTERUS 


65 


is  henceforth  preserved  until  term.  Measurements  of  the 
height  of  the  fundus  above  '.he  pubes  are  somewhat  falla- 
cious, but  at  the  end  of  the  fifth  month  (twenty-two  weeks) 
the  uterus  usually  extends  to  the  leyel  of  the  umbilicus; 
at  the  end  of  the  seventh  month  (thirty-one  weeks)  it  is 
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li,     |,i.    -(in.vid  n.Tusi.t  H.-iMi.in},'ol  Fifth  Mmith  :i;iv'ht.M'iith  Wock). 
Kn.m  :i  Fro/.ii  Scctinii.     (Cliirciuc  \\  cU-tfi-.) 

luiiluay  between  the  umbilicus  and  the  tip  of  tiie  xiphoid 
.  artihijic  :  tlie  lii^'liest  point  is  reached  about  two  weeks 
h.foir  ttMiii,  when  the  fundus  extends  to  the  tip  of  the  xiphoid 
rartihiji<'.  iind  often  passes  upwaids  iK-neath  the  costal 
maijiin  slightly  everting  tlu-  lower  ribs.  It  then  sinks  a 
little  lower  in  the  abdomen  .  this  descent  is,  however,  not 
observed  in  every  case,  and  may  be  delayed  until  labour 
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has  actuaUy  commenced.  The  average  height  of  the  fundus 
above  the  pubes  at  term  is  about  10  to  12  inches  (25  cm.  to 
30  cm.),  being  a  Uttle  greater  in  a  multipara  than  m  a  i)rnni- 
gravida  :  the  widest  transverse  diameter  of  the  uterus  is 
8i  to  9  inches  (21  cm.  to  22  cm.).  As  seen  in  frozen  sections, 
the  uterus  from  the  fifth  niontli  onwards  is  markedly 
moulded  posteriorly  upon  the  vertebral  column  (Figs.  4i> 

and  4()).  ., 

The  ovum  does  not  completely  fill  the  uterine  cavity  until 
the  end  of  the  third  month  (Figs.  15  and  44)  •  until  tl  en  a 
space  iiersists,  known  as  the  tleciditnl  .space,  lyini:  belovv, 
or  beh.w  and  to  one  side  of  the  ..vuni.  During  the  fourth 
nonth  the  decidua  vera  and  capaularis  become  closely 
apposed,  obliterating  this  space,  and  bringing  the  ovum 
directly  over  the  os  internum  (Fig.  45)  ;  the  .-^ame  relation 
is  thence  maintained  to  term. 

Changes  in  Relations.— The  position  of  the  gnivid  uterus 
after  it  has  risen  out  of  the  ijelvis  is  rarely  precisely  mesial  ; 
it  i^i  usuaUy  deflected  to  one  or  otiier  side,  more  often  to  the 
right  than  the  left.     This  is  called  the  luhral  Miqnilu  of  the 
uterus.     It  is  also  believed  that  rotation  on  a  vertical  axis 
occurs,    bringing    one    or    other     usually    the   left     coriiu 
forwards  towards  the  abdominal  wall.     This  rotati<.n  can 
sometimes  be  observed  when  the  uterus  is  exposed  in  the 
ojieration  of  Ca'sarean  Section.     The  normal  position  of  ante- 
version  (tilting  forwards)  of  the  l)ody  of  the  uterus  is  often 
exaggerated  during  the  first  two  months  :    afterwards  the 
uterine  axis   becomes  almost   erect  :     later  >tili   the  organ 
becomes  mouhled  upon  the  vertebral  cohnnn.  and  towards 
the  end  of   ;.a-na  k  y   the   t.'ndeixy  to  anUversion   agaui 
apiK'ars,  esjH'cially  in  nuiltipam-  with  lax  abdominal  waIN 
(Fig.  50)  ;  these  clianges  in  the  d.-gi.-.-  of  untever>ion  produce 
corresjionding  variations  in  th.-  position  of  the  .crvix  which 
are  appreciable  to  clini.ai  examination.     Thus  during  the 
first    two    months    th<'    cervix    is    carried    !.a(  kwards    by 
exaggerated  anteversion  of  llie  fundus,  until  the  ••xternal  os 
is  difficult  to  reach  with  the  linger.      Later  on  it   becomes 
more    central,    and    tlie    os    is    easily    reached.      As    term 
approaches  the  cervix  again  bcconu-s  disi.la.td  backwards  by 
descent  of  the  head,  and  it  may  l)e  quite  dilli.  nit  to  reach  it 
when  labour  sets  in. 
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The  relations  of  the  uterus  to  its  peritoneal  investment 
undergo  considerable  changes.  The  uterine  peritoneum 
ilevelops  pari  passu  with  the  growth  of  the  uterus,  and  the 
anterior  and  posterior  })eritoneal  pouclies  are  preserved 
(Figs.  45  avA  4fi).  The  utero-sacral  folds  rise  up  to  the  level 
of  the  jHjivic  brim,  and  since  the  level  of  its  floor  remains 
unaltered,  the  pouch  of  Douglas  at  term  is  very  deep  indeed. 


I.'l,,.  Ki. — |-'i-,izcn  Si'itinii  uMiiiiviil  Iti  ru~  at   Tcnii.     ;I.imi»)IiP 

Thf  lateral  reflections  also  risi-  lonsiderably,  so  that  at  term 
the  liases  of  the  broad  ligaments  may  l)e  dcs(rib<>(l  as  InMUg 
at  the  level  of  the  pelvic  luim  (Barbour)  ;  this  leaves  a  large 
ai«'a  of  the  lowest  part  of  the  uterine  wall  on  each  side 
iiiifovered  by  pi-ritoneuin.  Coiisideralile  increase  of  con- 
iiccfive  tissue  between  the  folds  of  the  broad  liganuMit,  in 
irlation  to  each  lateral  uterine  wa'l.  occurs  durin^r  presiiiancy 
The  round  ligaments  undergo  considerable  hypertrophy,  so 
that  they  may  in  some  circumstances  be  palpated  through 
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the  abdominal  walls.  The  bladder  remains  a  pelvic  organ 
„p  to  term,  and  the  level  of  the  utero-vesual  pouch  is 
unaltered  throughout  jiregnancy  (Fig.  4h) 

Changes    in    the    Uterine    Muscle.     The    presence    of    . 
developing  ovum  in  the  uterus  sets  up  a  progressive  series  of 
changes   in   that   organ   of   a   hypertro,>hic   character,   the 
Lime'diate  etfect  of  which  is  to  enaWe  the  uterus  to  con  a 
the  foetus  during  the  whole  period  of  its   growth.     These 
Changes  in  the  uferus  may  be  suitably  designated  as     active 
dilatation."      Thev  must  be  regarded  as    a    part    of    the 
general  physiological  reaction  of  the  maternal  organism  m 
pregnanlv:  to  which  further  reference  will  shortly  be  made. 
The  average  thickness  of  the  uterine  wall  at  term  ,s  about 
half  that  of  the  non  pregnant  organ,  which  is  from  ,  to  1  inch 
(o  cm  ^o  ••  .-,  cm.),  but  there  are  variations  m  diifercnt  parts. 
The  poi^te'rior  wall  is  fairly  equal  throughout  ;    the  anterior 
becomes  thinner  in  its  lower  part  before  it  joins  the  cervix. 
Both  hypertrophy  of  existing  muscle  fibres,  and  new  forma- 
ti.m  of"mu>cle.  occur  in  the  gravid  uterus.     Increase  of  the 
ela«ti.-  ti..sue  is  also  said  to  occur,  but  the  connective-tissue 
Clements  of  the  uterus  are,  generally  speaking,  n"'^^;  1^^*^ 
affected  than  the  muscular  elements.     According  to  Kolhker, 
the  mu<(lc  hl»res  in  the  se.ond  half  of  pregnancy  are  ten  times 
as  long  .....1  twice  as  broad  as  in  the  non-gravul  state^     ^e^^ 
formation  of  muscle  fibres  only  occurs  during  the  first  s.x 
months.  au.l  affects  .hiefly  the  deeper  layers  of  the  muscula- 
ture     The  fibres  are  said  to  become  striai cd  to  some  extent 
towards  the  close-  <.f  pregnancy.     During  the  course  of  pre- 
nancy  a  more  or  less  definit-  arrang.-n..ut  ol  the  mus.n1ai  are 
of  tin-  body  of  the  uterus  into  line.-  layers  occurs,  but  this 
change  (loe>  not  affect  the  ccTvi.x.     The  outer  layer  consists 
partly  of  iongitudinai.  partly  <.f  trar>.yerse  fibres  ;  the  former 
ire  fmuKl  in  the  f<.nu  of  a  broad  mesial  band.  nnu,r..g  ♦rom 
the  level  <.f  the  internal  os  in  front  over  ^he  fundus  to  the 
.ame  level  behin.l  ;    the  latter  cross  the  uterus  in    ront  and 
,,,hind  and  pass  out  into  the  bn.ad  ligaments,      i  he  uM 
hiyer  greatlv  ex.ce.ls  either  of  the  other  two  m  ti.ukness  and 
i.-,|osclv   unite.!  with  them  :    it  f.ums  a  'loso  rcti.nluin  .. 
i,„n■lach.,^  fibres,  through  whi.l.  run  the  large  .rt.nal  and 
veuo.ts  channels     around  the  vessels  it  forms  powertul  nnu 
of  arcuate  fibres  an..  .^e<l  somewhat  ir  the  form  ot  figures  „t 
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s  The  internal  layer  is  very  thin,  uiui  is  coniposed  mostly 
„f  annular  fthres.  which  encircle  the  whole  uterus,  and  arr 
specially  (leveloi.e(l  at  the  cornua  around  the  opennigs  of  the 
Fallopian  tubes.  ..        i  u    * 

The  Lower  Uterine  Segment. --It  ha    been  mentioned  tluit 
the  lower  part  of  the  anterior  uterine  .van  becomes  thinned 
for  a  short  distance  above  t  he  level  of  t he  internal  os.     f »ver 
[hU  part  the  peritoneal  coat  is  loosely  attached,  and  can  be 
readily  stripped  otf.     It  will  be  remembered  that  in  the  non- 
.rravid  nterus  the  peritoncmn  is  loosely  attached  in  the  same 
positicMi.     I'pon  the  jhisterior  wall  there  is  neither  thinning 
„f  wall  nor  l<iose  attachment  of  i)eritoneum.     The  part  of  the 
iitirine   body  roughly   corresponding  to  the  area  of  loose 
peritoneal  attachment  is  called  the  hirer   uterine  segment. 
It  was  until  recently  believed  that  the  lower  segment  coul.l 
he  precisehj  defined  in  this  manner,  but  it  now  appears  that 
the  area  of  loose  peritoneal  attachment  is  subject  to  much 
greater  variation  than   was  formerly  su[)posed   (Harbour). 
.Although  defined  in  this  way  only  upon  the  anteri(-i  wall,  the 
lower  uterine  segment  forms  a  com|.lete  /.one.      It  i^  said  that 
niicroscopicallv  the  arrangement    >'.   the  bundles  of  muscle 
lil.res  is  somewhat  different  in  the  lower  se-ment  iiu'n  the 
remainder  of  the  uterus  (Barbour).     It-  special  functions  ar. 
e.mneeted  with  the  pr-  .ess  of  InUour,  a.d  tlu  •^ul■v•ct  WiU  be 
iwuA  referred  to  in  that  connection  (see  p.  274).     Du-  norm.  I 
siUiation  of  the  jilacenta  i-  any  pai '  '«f  the   iterine  wall  abov 
the  lower  segment  :   when  the  placental  site  -ncroache^    ipon 
I  iiis  pai  I  of  the  uterus  the  condition  of  i.>--^rpntn  f,i(vnn  is  pro- 
duced.    The  aeveloi)nu  tn  ;)f  the  lower  segim  nt  in  pregnaiu  y 
ean  l)e  traced  roughly  by  measuring  the  distance  I  t-tweet'  ;  ne 
internal  o>  arul  the  level  of  Hrni  ju  :;trneal  attiuhment  ;    )n 
.his  wav  it  has  l)een  sliown  to  inciense  from  23  cm    at  tiu- 
fourth  month  <o  n  cm.  at  term.     Fi  .n;  wliat  has  bee.   .^aid  of 
the  ielation>  of  llie  peritoiu.  mi  it  u  ili  be  perceived  that  at 
term    the   hiteral   aspects   of    tlic    lower   .segment    have    'm> 
peritui.eal  investment,  for  they  lie  between  tlu  layers  of  the 
l.roa.l  ligai..ents.  the  ba.^es  of  which  are  greatly  elevated. 

The  Verri-t  und.Mgoes  lew  alterations  of  in;j)/>'ance 
diniii}.',  i'l'cgnapcy.  It  preserves  the  naked  eye  cliaracters  of 
its  miiVmis  membra-ie,  which  does  not  become  transformed 
into  a  decidua  (Fig.  44).    It  has  recently  been  -hown,  however, 
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that  decidual  cells  may  l)e  found  in  the  upper  part  of  the 
cervical  mucous  membrane,  and  it  is  therefore  probable  that 
the  changes  characteristic  of  pregnancy  do  not  end  abruptly 
at  the  internal  os,  but  may  be  traced  in  diminishmg  degree 
into  the  cervix  (Aschoff ).     Its  muscular  coat  does  not  hyi)ei - 
trophy  and  it  preserves  the  usual  arrangement  of  its  fibres  in 
a  dense  network.     Its  relations  to  vaginal  vault,  cellular 
tissue   and  peritoneum  remain  unaltered.     It  was  formerly 
believed,  from  clinical  observations,  that  the  cervix  became 
shortened  during  pregnancy  ;  the  study  of  frozen  sections  of 
the  gravid  uterus  iii  situ  has  shown  that  the  length  of  the 
canal  is  fairlj  constant  and  does  not  differ  from  that  of  the 
non-gravid  organ  (Fig.  t»7).     Clinically,  however,  a  marked 
clmnge  occurs  which  is  known  as  '  softening  of  the  cervix. 
It  i^  found  first  at  the  lips  of  the  os  externum  and  gradually 
advances  from  below  upwards  until  at  term  the  whole  of  the 
portio  vriKinalis  is  softened      The  histology  of  this  change  is 
ob-cure    ind  up  to  the  present  time  no  satisfactory  study  of 
it  has  boeii  made  ;   increased  vascularity  probably  explams 
it  in  part.     The  surface  of  the  portio  vaginalis  undergoes  a 
variable  degree  of  blue  discoloration  early  in  pregnancy.     As 
term  approaches  the  mternal  os  often  becomes  a  little  dilated 
in  a  multii)ara.  and  the  smiu-  (change  is  occa.sionally  found  in  a 

Miiinigravida.  . 

Itfrine  ('oHtrortin„.i.     Thixmithont  pregnancy  the  uterine 

niu'    '"    manifests    a    c(  rtain    amount    of    activity,      inter- 
mittent contraction-  take  place,  feeble  in  the  early  months, 
but  becoming  more  i)ronounced  as  the  uterus  develops,  which 
bear  a  general  reM>:ut)bir..i-  to  tlu-  uterine  coninu'tiuiis.  or 
■  paiii>.-  ^f  labour.      Tl'ey  are  intermittent  and  invoiuFitary, 
but  tliev  diHer  from  the  -ontractions  of  laKour  in  being  pani- 
Irss-the    patient    is    (piite    i.^uonscitms    ot    th.-m.      I'finj; 
palpable  bv  abdonunal  cxan.inauon,  the\  fon.i  a  clinical  smn 
,.f  great  diagnostic  importance  i-i  tl.c  lat.  r  months  of  preg- 
nancy.     Thev     are     probably     excited     by     some     relU  x 
ni'-clianisni.    in    which    the   ovum    proMdes   the    jK-ripheral 
stimulus  :   svl..,e  the  active  hypertrophy  of  the  uterine  mi'scle 
makes  the  iesp«:,H>  to  tills  stimuhi>  very  proi>ounced.      Kvi'i; 
wh 'H  spontaneous  conlractions  arc  imi)err-ei)tibK  .  iiard.  nii.^ 
and  contract i<.n  of  tiie  uterus  can  usually  be  .ndiiced  b^   ,i 
gentle  stimulus,  such  as  rubbing  with  the  haiifi. 
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The  General  Physiology  of  Pregnancy 
The  i)rcsence  oi  a  developing  ovum  in  the  uterus  occasions 
,  progressive  series  of  changes  not  only  in  the  containmg 
i.,Ln   but   in  the  whole  of  the  maternal  organism.     In 
Jiaition  to  the  uterine  changes,  widespread  r.,^     ations  occur 
uuolving  both  the  structure  and  the  fun -Ik  •.  ui  ii  'nv  of  the 
ost  important  organs  in  the  body.     There  oar  oe  no  r  -,ubt 
U^t  a  potent  physiological  force  resides  u    ^    ^evelopmg 
!,vum  and  scarcely  a  single  function  of  ^  ;  ^r.     unjal  orga- 
n,sm  but  feels  its  influence.     The  recogn-  'oa  n.  the  exis- 
..ncc  of  this  force  is  the  chief  contribution  which  has  been 
,  u\v  in  recent  years  to  the  science  of  obstetrics.     The  study 
!!t"thc  question  naturally  presents  great  technical  ditficulties, 
„,l  demands  expert  biological  and  biochemical  knowledge^ 
lie  practical  obstetrician  can  do  no  more  than  earef ul  y 
,s.Jmv  the  xvork  of  scientific  observers,  and  endeavour  to 
„aiber  from  their  results  a  general  view  of  the  problem  which 
may  be  useful  in  understanding  clinical  phenomena,  and  m 
•U-iiling  with  abnormal  development ^•. 

The  General  Physiological  Changes  in  Pregnancy .-tmler 
,1HS  hea.lin,.  must  be  grouped  not  only  the  «^U-kiK,wn  and 
..l.vious  changes  sucli  us  those  which  occur  in  the  breast^  but 
,lso  the  recently  discovered  and  more  obscure  alteiat  on 
u  hich  occurs  for  instance  u.  t  be  endocrinous  glands  and  in  the 
blooil  serum.  Physiological  forces  mu.t  be  studied  mainly 
through  the  elYocts  they  produce  :  at  th,s  early  stag--  o.  our 
knowledge,  therefore,  it  will  be  necessary  lo  .speak  du-!  .y  of 
,nr<  tund  an-1  .•hem.cal  changes,  and  little  of  the  manner  m 
ulucU  thev  are  broug'at  about.  ,4      i. 

Mammary  Glands.     These  r>,gans  cannot   be  ^a.d  to  be 
„div  developed  until  pregnancy  has  occurred,  and  has  been 
loUowed  !)V  a  |.eriod  ot  lactation.     In  a  pnm.gravida  (a 
,,,n,an  in 'her  fir.st    pregnancy)  they  undergo  a  series  o 
,.h.n.res.  many  of  which  persist  after  the  glands  have  returned 
, . ,  t  i»eir  n>.t  ing  y-base ;  the  breasts  of  a  parous  woman  who  has 
M.ckled  her  children  therefore  differ  greatly  from  those  of  a 
n„llip  ira      The  size  of  the  mamma  i«  very  vanal)le  m  healthy 
uonien   as  are  al.o  the  nrx  and  appearance  of  the  nipple  and 
,,e.;ia  '  in  a  first  pregnancy  the  whole  gland  increases  in 
...e,  and  undergoes  u  true  hypertrophy,  which  affects  not 
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only  the  glandular  acini,  but  also  the  connective-tissue 
stroma  (Fig.  47).  This  hyiK-i-tmphy  is  Hist  i-eoognisable 
cliiucally  in  the  peripheral  lobules  of  the  gland,  which 
become  tense,  nodular,  and  slightly  tender  to  the  touch. 
It  usually  apiiears  at  about  the  end  of  the  second  month, 
although  it  may  be  delayed  until  the  fourth  month.  When 
the  hyi)ertrophy  of  the  lobules  is  well  marked,  a  little  clear 
pale-yellow  secretion  can  usually  be  expressed  by  gently 
compressing  the  base  of  the  gland  and  squeezing  it  towards 

the  nipple.  The  nipple 
and  areola  become  more 
deeply  pigmented,  but 
this  change  varies  mucii 
in  intensity  in  women 
of  different  complexion, 
being  more  marked  in 
brunettes  than  in 
blondes.  Upon  the 
areola  a  series  of  ten  to 
twenty  small  non-i)ig- 
mented  ncnlulcs  appear, 
consisting  of  enlarged 
.sebaceous  glands,  and 
known  as  '  Montgomery's 
tubercles '  (Fig.  IS) ;  they 
are  not,  however,  inva- 
riably present.  Usually 
the  areola  becomes  more 
prominent  than  normal. 


Fi( 


.  -47. — '1  li''  Maiiilim  ;■:  ii  lati-  stii^ff 
of  rivgiiaiicv,  >hii\viiiu'  tin-  Sim  mi - 
(lary Areola,  {(ialuliii.iiinl  liliii  kcr.; 


and  around  i*  is  formed  an  outer  zone  of  irregular  and 
less  marked  pigincntatioii.  known  as  the  fseromlari/  (ireula. 
.\s  shown  in  Fig.  4S,  the  secondary  areola  usually  consists 
of  a  well-defined  reticulum  forming  a  tesselated  arrangement 
<»f  pale  quadrilateral  areas  en<lo<ed  in  the  mesl.es  of  a  pig- 
mented web.  An  iiurcased  vascular  supi)ly,  iiidicaicd  by 
dilated  veins  umUr  the  skin,  acconqjanies  the  hypertiophy. 
Often  towards  the  clo.se  of  a  first  ])regnancy  the  skin  itself 
becomes  stretched,  ;intl  small  patches  of  the  cutis  vera 
becoming  thinned,  give  rise  to  the  api)earances  known  as 
strioi  (see  p.  75).  The  .secretion  varies  in  character  during 
pregnancy  ;  w  hen  first  seen  it  is  usually  a  thin  straw-coloured 
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lluid   resembling   serum  ;     later   it    l)ecom«'s  thieker,    m(<re 
Mpa(|iie.  and  more  distinctly  yellow  in  colour. 

In  the  breasts  of  a  multipara  the  changes  characteristic 
of  early  pregnancy  can  seldom  he  detected,  for  the  reasons 
4ated  ai)ove.  After  a  period  of  full  functional  activity 
(suckling)  a  little  milk  may  be  present  in  the  breasts  for 
several  years  and  may  be  found  on  scjueezing  them.  But  if 
the  breasts  of  a  multipara  contain  thin  .serous  Huid  instead 
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I'l,.,  4s, — xin'  Nii.plt'iiiicl  Aiv<ilii"f  iirriiiiii,'riivi(lii,  >liiiwiiif,' tlieTulicivles 
..t  Miiiitppiiiciy,  tlio  Soniiicliii  V  .\r.i)lii.  ami  sovcnil  ililiiti'd  veins. 

of  milk,  a  fresh  i)hase  of  activity,  i.e.,  an  early  pregnancy 
i^  indicated. 

'riicse  changes  indicate  an  "  activation  "  of  the  mammary 
:.'lan(ls  (luring  pregnancy,  which  is  recognisable  from  the 
>cc()n(l  month  onwards.  In  degree  and  in  the  ratt  of  advance 
consideraldc  variation  may  be  noted,  but  the  glands  never 
remain  absolutely  (piiescent  during  pregnancy.  The  acme 
of  the  process  of  activation  does  not  occur  however,  until 
tiuee  or  four  days  after  the  birth  of  the  child  (see  p.  5r»9). 
The  breasts  then  become  engorged  with  secretion  to  an 
extent  which  makes  them  swollen  and  painful,  but  which  is 
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fully  relieved  by  the  natural  process  of  suckling.     0"««3"lly 
e"  Seel  mammary  activity  will  be  maintamect  f or  severa 
n  omh     u^^^^^^  the  St  mulus  of  suckling,  without  the  renewal 
of  "he  ;>rigtal  physiological  stimulus.     Occasionally  puer^ 
peralactivSdon'is  deficient,  and  the  mother  has  not  enough 

n^r^ire'thich    pregnancy    indue,    nj^n^ 
activity  are  not  known,  but  there  can  be  no  doubt  that  there 
fa  direct  relation  of  cause  and  effect  between  them.     No 
^t^'^^ition  than  pregnancy  can  excit;;  tl^  m-nmaxy 
function  to  anything  like  the  same  ^^ ff  '  ^'^^«,;~ 
is    contimious    and    progressive    m    "^  ^^•^^'*>  ^.^^^S/;^  ' 
uieanancy      untimely    interruption    of    pregnancj     leads 
rS:;S;te  mammary  retrogression.     The  l^y;^;;^^-^ 
mechanism   at   work   is   probably   complex.      ^  «^h^""^* 
Xairs  are  no  doubt  the  main  factor,  and  in  accordance  w.th 
e  ilv^lgical  nomenclature  of  to-day  it  may  be  said   hat 
I   1  ormone  'is  probably  produced  in  the  gravid  uterus,  xv  Inch 
directly    or    indirectly    acts    upon    the    mammary    gland 
mether  the  hormone  is  of  maternal  or  foetal  origir  is  not 
determined  and  the  point  is  not  of  great  importance,     btar- 
:rand  Lane-CiaypL  experimei^^^ 

hvpertrophy  in  virgin  rabbits  by  injection  f  ^^^''^^tf  "^^^J 
Zi  ^he'fLus  of  the  rabbit,  and  from  th-  -ult  h^^^ 
conclude  that  the  mammary  stimulus  is  of  foetal  origin^ 
These  conclusions,  however,  must  await  ^-fi""^^--  /^j^^^ 
fact  that  mammary  activity  persists  for  so  long  after  the 
production  of  the  pn^g.-icy  ....rn...  ^  ^  ;;tS^: 
tint,  the  action  IS  indirect.     It  has  i)ten  Mi^gcr^i-v^      j 

rtMs  indirect  acti<m  may  bo  exerted  ^^^^^^^^ 
tarv  gland.  It  is  known  that  m  animals  t^.s  gUnd  mder 
goes  well  markcl  hypertrophy  in  pregnancy  ;  if  it  may 
Tassumed  tliat  the  same  change  occurs  in  --men  then 
,lK.  nersistence  of  this  hypertrophy  may  explain  the  hvper 
..  tion  of  the  early  puerperium  and  the  ->ntmuance  of 
activity,  aided  only  by  the  mechanical  stimulus  of  suckhng, 
durine  the  period  of  lactation. 

CutaneoJis  System. -^Tlie  changes  occurring  ni  the  cuta^ 
neous  system  may  be  arranged  in  two  groups  ,  some  are 
Lkunical  and  are  due  to  stretching  of  the  ^' ^^^ 
stria.  ;     others    are    truly  biological,  such   as   pigmentary 
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changes,  malnutrition  of  the  cutaneous  appendages  and  the 
appearance  of  eruptions.  „     •.    i  - 

Strim  gravidarum  appear  on  the  abdominal  wall  smnlar 
tc,  Ibose  found  on  the  breasts.     When  recently  formed    hoy 
are  pearly  or  pinkish  in  colour,  and  linear  in  outlme  ;   they 
vary  in  length  and  breadth,  and  are  most  marked  below 
the  umbilicus  :  sometimes  they  are  also  seen  on  the  adjacent 
parts  of  the  buttocks  and  thighs.     After  labour  is  over  they 
Lecome  pale  and  silvery,  i.e.  cicatricial,  and  are  known  as 
.,tri(B  alhicanfe.s.     In  a  multipara  some  may  be  found  m 
the  recent  state,  others  are  old,  and  represent  the  changes 
which  have  occurred  in  a  previous  pregnancy.     The  capacity 
of  the  skin  to  resist  the  effects  of  stretching  vanes  in  mdivi- 
,luals  for  sometimes  these  marks  are  not  produced  at  all  m 
nregn'ancv.     On  the  other  hand,  similar  stri*  may  be  pro- 
duced by  abdominal  distension  due  to  causes  other  than 

^''f!ZIntary  changes.-The  changes  in  the  breasts  have 
been  already  referred  to.     On  the  abdomen  a  mesial  line 
<,f  pigmentation,  running  from  above  the  umbilicus  to  the 
pubes,  appears  during  the  second  half  of  pregnancy  ;    it  is 
called  the  lima  nigra.     In  a  dark  complexnned  woman  it 
may  be  broad  and  dark  and  in  a  fair  woman  it  may  be  barely 
visible      In   dark    complexioned,    non-pregnant    women   a 
similar  line  may  sometimes  be  seen,  so  that  its  presence  is 
not  a  sure  indication  of  pregnancy.     On  the  face  irregular 
patches  of  dark  brown  pigmentation  sometimes  occur,  being 
most  marked  on  the  forehead,  the  sides  of  the  nose,  and  the 
upper  lip,  but  the  whole  face  may  be  affected.     It  is  called 
the   pregnancy   mark   or  chha-swa.     Sometimes    extensive 
pigmentation   occurs   on   the   trunk   in   irregular   patches 
dtc.nating  with  patches  from  which  the  natural  pigment 
has  largely  disappeared.     In  some  cases  the  distribution 
;.  not  unlike  that  seen  in  Addison's  disease.     As  a  rule  the 
pigmentary  changes  disappear  after  labour,  but  sometimes, 
on  the  trunk,  they  remain  permanent. 

Signs  of  malnutrition  may  be  found,  such  as  an  increased 
tendency  to  falling  of  the  hair  ;  in  the  same  category,  as 
teeth  ar;  of  epidermal  origin,  may  be  placed  the  rapid  advance 

of  dental  caries. 

Eruptions   of  erythematous,  papular,  or  pustular  type 
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are  frequent  accompaniments  of  morbid  complications  of 
pregimiicj.^      System.-The  bloo<}  undergoes  modifications 
which  are  fairly  constant,  and  upon  which  observers  are 
agreed.     In  animals  the  total  volume  of  the  blood  is  increased 
during   pregnancy,    and   the   same   change   «an   fairly   be 
assumed  to  occur  in  women.     The  quality  ot  the  blood, 
however,  deteriorates,  for  the  proportion  of  water  increases, 
while  the  proportions  of  red  cells  and  haemoglobin  diminish  ; 
these  evidences  of  anemia  are  most  marked  about  the  middle 
of  pregnancv,  but  even  at  term  the  average  number  of  red 
cells  is  under  4.000,000  per  cmm.     A  definite  excess  of  white 
corpuscles  is  found  in  the  blood  during  pregnancy,  the  excess 
being  much  higher  in  a  primigravida  than  a  multipara.      It 
is  most  marked  towards  the  close  of  pregnancy,  when  the 
numbers  vary  from  8,000  to  15,000  (Carton).     During  labour 
a  further  increase  up  to  20,000  occurs,  and  after  labour  the 
number  may  reach  25,000  (Pankow),  but  thereafter  rapid  y 
falls      The  specific  gravity  is  progressively  dimimshed  up  to 
the  middle  of  pregnancy,  and  rises  again  to  normal  at  term. 
The  amount  of  calcium  salts  present  is  slightly  increased, 
while  that  of  fibrin  diminishes   up   to   the   sixth   month, 
when  it  begins  to  rise  again  to  normal  at  term.     It  will  thus 
be  seen  that  a  certain  deterioration  in  the  quality  ot  the 
blood  is  evident  during  the  first  half  of  pregnancy. 

The  heart  was  for  a  long  time  believed  to  undergo  hjTcr- 
trophy  during  pregnancy.  There  has  been  much  conflict  of 
observation  upon  the  point,  but  Lohlein  asserts  that  the 
weight  of  the  organ  is  not  appreciably  increased,  and  there- 
fore there  can  be  no  hypertrophy.  A  certain  amount  of 
dilatation  probably  occurs,  affecting  chiefly  the  right  side 
of  the  organ.  Arterial  temion  is  believed  to  be  increased 
slightly  during  pregnancy,  but  it  is  very  variable,  and  cliniml 
observations  have  failed  to  settle  the  question  definitely.  In 
the  venous  .system  evidences  of  increased  back-pressure  are 
frequentlv  found  in  f  e  form  of  ha'morrhoids,  slight  anasarca 
of  the  tVet,  and  varices  of  the  lower  extremities  and  vulva. 

BhvJ  pr  jure  is  believed  to  be  slightly  raised  during  the 
later  months  of  pregnancy,  but  great  differences  of  opinion 
exist  as  to  what  is  the  normal  for  young  adult  non-pregnant 
women      From  recent  clinical  observations  Bailey  estimates 
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that  a  pressure  of  11 8  mm.  of  Hg  is  normal  for  the  last  month, 
and  this  is  hardly  above  the  average.  In  certain  morbid 
conditions,  notably  eclampsia,  a  high  blood  pressure,  which 
may  reach  150  mm.  to  200  mm.,  is  commonly  found,  but  the 
point  is  not  one  of  practical  importance  when  conditions  are 

normal. 

The  Endocrinous  (Ductless)  Glands.— Recent  mvestiga- 
tions  .have  shown  that  these  organs  undergo  remarkable 
changes  in  the  r'.irection  of  '  activation  '  in  animals,  and  it 
may  be  assumed  with  confidence  that  they  occur  in  women 
also.     It  has  been  known  to  clinical  observers  tor  generations 
that  goitre  underwent  rapid  enlargement  during  pregnancy, 
and  careful  observation  has  shown  that  the  normal  gland 
often  undergoes  enlargement  also.     The  other  endocrinous 
glands  are  inaccessible  to  clinical  examination,  and  con- 
firmation of   their  participation  in  pregnancy-enlargement 
can  only  be  gathered  as  opportunity  offers.     It  may  be  said, 
however,   that  in   animals   the  pituitary,   the  pineal,   the 
adrenals,  the  thymus,  an  i  the  parathyroid  bodies  all  show 
enlargement  accompanied  by  minute  changes  in  their  cells 
indicative   of   hyperactivity.     The  conclusion  is   that  the 
amount  of  their  internal  secretion  is  raised  above  the  normal, 
and  the  physiological  effects  they  produce  are  exaggerated. 
The  functions  of  the.se  glands  are  by  no  means  fully  known, 
but  certain  of  the  general  effects  of  prefnancy   already 
described  may      rv  well  be  due  to  them.     Thus  the  activa- 
tion of  the  mammary  glands  and  the  rise  in  blood  pressure 
may  be  brought  about  indirectly  through  the  pituitary,  the 
pigmentation  of  the  skin  through  the  adrenals,  the  leucocy- 
tosis  through  the  spleen,  and  the  increased  output  of  calcium 
through  the  ovaries. 

Other  Organs.— The  vervous  sy.'item  becomes  functionally 
disturbed  in  women  of  neurotic  tendencies,  and  such  con- 
ditions are  manifested  as  irritability,  sleeplessness  or  constant 
drowsiness,  neuralgia,  perversion  of  appetite  by  the  so-called 
'  longings,'  &c.  But  in  women  whose  nervous  system  is  in  a 
state  of  stable  equilibrium  these  disturbances  of  function  do 
not  occur.  Towards  the  end  of  pregnancy  the  size  of  the 
uterus  causes  some  embarrassment  of  respiration,  which 
becomes  almost  entirely  costal  in  type  ;  and  cramps  in  the 
muscles  of  the  legs  are  freiiueul  from  pressure  upon  the  lumbar 
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and  sacral  plexuson.     The  bladder  usually  shows  some  irrita- 
bmtraTouf  the  s.  .ond  month,  but  this  passes  off  and  does 
'no;  Lur tnti.  the  close  of  pregnancy  when  n^-^X:"^ 
„  icturition  again  becomes  frequent  and  paniful.     Navsea 
jTZniiinAr.  usua-'y  present  in  the  early  -ont^s    see 
Morning  Sickness,  p.  85),  and  there  is  a  ccmmon  tendency  to 
;on?tip!tion  and  the  formation  or  aggravation  of  h. mo    - 
hoids      A  slight  decrease  in  the  total  acuity  "«  Jhe  gastrc 
secretion   and   in   the   amount   of   free   hydrochloric   ac^ 
arompanies  pregnancy.     The  pelvic  orUculaHons  undergo 
slight  softening  of  Ugaments  and  general  loss  of  firmness  and 

'^''^he^iver  also  enlarges  and  becomes  congested,  and  cer- 
tain recent  observers  have  maintained  that  a  zone  of  slight 
fa  ty  degeneration  may  be  found  in  the  centre  of  the  hepatic 
obule  afound  the  portal  vein,  which  is  dilated  It  has  been 
sho"vn  that  the  glycolytic  function  of  the  hver  is  dinnnished 
andTurther  evidences  of  disordered  function  are  to  be  found 
L  the  diminished  excretion  of  extractives  by  the  kidneys. 

There  is  also  evidence  that  many  other  organs  not 
directly  connected  with  the  generative  system,  '^»i«^-.d^hnite 
changes  in  pregnancy.  Thus,  patches  of  congestion  and 
Sg  of  the  mucous  membrane  of  the  larynx  common^ 
occur  resulting  in  alteration  of  the  tone  and  quality  of  the 
voice  "in  singers.  Similar  patches  of  congestion  and  swelling 
Iccur  in  the  mucous  membranes  of  the  bladder  and  ureter. 

Excretory  Functions.-It  has  been  known  for  a  ong  tune 
that  the  amount  of  carbonic  acid  thrown  off  by  the  lungs 
is  distinctly  increased  during  pregnancy.     Observations  upon 
the  functions  of  the  skin  have  not  been  made    but  great 
attention  has  of  late  years  been  paid  to  the  condition  of  the 
urine,  and  the  following  facts  have  been  established.     The 
daily  quantity  of  urine  is  frequently  below  the  average  in 
nrimipar*      The    proportion    of    total    solids    diminishes 
trdUy  up  to  tenn,  the  fall  being  due  to  diminution  in  the 
founts  of  uric  acid,  urea,  phosphates,  sulphates,  cieaUn, 
and  creatinin.     A  fair  average  excretion  of  urea   or  a  p  eg- 
nant  woman  ca  an  ordina  v  mixed  diet  is  estimated  at     2. 
„er  cent      Of  the  total  .  itrogen  excretion  the  piopoition 
excreted' as  urea  is  normal,  but  the  proportion  exceted  as 
ammonia  is  slightly  increased.     A  study  of  the  nitrogen 
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intake  and  output  has  shown  that  towards  the  end  of  preg- 
nancy the  mc  aer  is  storing  nitrogen  at  a  rate  considerably 
in  excess  of  the  nitrogenous  requirements  of  the  foetus, 
which    are    estimated    at    1    grain     a     day.      Sometimes 
sugar  is  found  in  the  urine  of  healthy  pregnant  women 
towards  term,  and  this  has  been  shown  to  be  due,  in  most 
cases,   to   lactose   derived   from   the   mammary   secretion, 
although  alimentary  glycosuria  may  also  occur.     Lactose 
is  also  very  frequently  found  in  the  urine  of  nursing  wouien. 
It  will  be  observed  that  the  solid  constituents  of  the  urine 
which   are   diminished   are   chiefly    '  purin    bodies  '— mea, 
uric  acid,  creatin,  creatinin — and  disturbance  of  the  func- 
tions of  the  liver  is  probably  the  cause  of  this  alteration. 
Recent  observations  have  shown  that  during  normal 
pregnancy  the  excretion  of  lime  salts  is  greatly  increased, 
and  an  excess  is  usually  to  be  found  in  the  blood.     This 
appears  to  result  from  a  certain  decalcification  of  bone,  as 
the  amount  excreted  exceeds  that  ingested  in  the  later  montlis 
of  pregnancy.     The  excess  in  the  blood  may  in  part  be  used 
for  the  processes  of  foetal  ossification. 

The  glycolytic  function  of  the  liver  is  also  impaired 
during  pregnancy,  and  according  to  Bar  it  is  reduced  to 
one  half  of  the  normal.  This  is  evidenced  by  the  rapid 
appearance  of  sugar  in  the  urine  after  ingestion. 

Elaborate  cheniical  investigatiors  of  the  excretory  func- 
tions in  pregnancy  have  been  carried  out  by  Bar,  who  lias 
estimated  the  relation  between  the  ingestion  in  foodstuffs, 
and  the  excretion  through  the  urine  and  fa'ces,  of  nitrogen, 
liii'.e  salts,  phosplioriis.  &c      The  details  of  such  an  investi- 
jiation  are  luisuitabte  for  consideration  in  a  text-book  ;   tlie 
general  conclusion  at  which  Bar  arrived  may,  however,  be 
stated.     He  considered  that   his  observations  slowed  that 
definite  alterations  in  t!ie  maternal  metabolism  are  rt  cognis- 
able in  pregnancy,  the  assimilation  and  output  of  the  chief 
tissue  constituents  being  regulated  so  as  to  provide  what  is 
required  for  the  formation  and  iTowth  of  the  foetus.     So 
accurately     is    metabolism    adjusted    iKat     the    maternal 
organism  suffers  no  loss  during  pregnancy,  but  can  be  shown 
actual'y  to  lay  up  larger  stores  of  crtain  elements.     He  was 
thus  led  to  regard  the  state  of  pregnancy  as  a  *  harmonious 
symbiosis.' 


a  J  i 

I  I. 


80  NORMAL  PREGNANCY 

Other  observers  have  been  led  in  the  opposite  direction 
viz    to  the  conclusion  that  a  condition  of  tc^mmrs  developed 
during  pregnancy.  The  earli.st  observations  of  this  character 
were^hose'^.f    Bouchard  upon  the  toxicity  of     he    unne. 
The  methods  employed  are  necessarily  ^orne.}.^orn^^^ 
and  they  cannot  be  described  here  in  detail  ;  but  it  may  be 
s^rbrieflv  that  they  consist  in  determining  the  amount  of 
urne  which  will  produce  death  when  injected  directly  mt^ 
he  vein  of  an  animal,  usually  a  rabbit  or  guinea-pig.     This  s 
called  the  urotozic  dose,  and  it  can  be  compared  with  the 
'^otox  c  dose  of  the  urine  of  a  healthy  non-pregnant  woman 
:'hth  is  taken  as  the  standard.     If  the  -otox.  dose  is  larger 
in  the  pregnant  than  in  the  non-pregnant,  then  the  toxicity 
of  the  urine  is  less,  and  vice  versa.     Contradictory  results 
have  been  obtained  by  this  method,  and  extreme  care  is 
required  in  conducting  the  observations  ;    a  majority  of 
ob^e  vers,  however,  assert  that  a  slight  diminution  in    he 
toxicity  of  the  urine  can  be  detected  from  the  end  of  the 
cTnd' month  up  :.  term,  but  it  rar   ^  ^^^^ 
labour.     From  this  basis  a  theory  ha.  ueen  bu.lt  up  that  a 
tox^c  condition  of  the  blood  exists  in  normal  pregiaancy.  for 
f  Ctoxic  matter  is  excreted  it  must  be  assumed  to  accumu- 
a  e  in  the  blood  ;  and  this  is  called  the  '--"^Y/f^^X'g 
Confirmation  of  the  theory  has  been  sought   b     mak  "g 
observations  in  a  similar  manner  upon  the  toxicity  of  the 
Wood-serum  of  pregnant  women  ;    but  the  results  o    these 
observations  are  of  very  little  value,  owing  t.  ^^^ ^ 
experimental  technique.     It  is.  however   obvious  that  it  an 
.u'ease  in  the  toxicity  of  the  blood  could  be  cxperunenta  y 
,  roved  to  occur  during  pregnancy,  the  existence  of  a  .01- 
d  tion  of  '  toxa^mia  "  could  not  be  denied.     For  the  pre..ivt 
ft  must  be  said  that  these  observations  have  not  -;-eded  m 
demonstrating  the  existence  of  a  toxic  condition  of   he  blood 
?n"  omlTpre'gnancy  ;   but.  as  we  shall  see  later,  they  have 
been  of  great  fervic;^  in  throwing  light  upon  the  causation  of 
some  of  the  disorders  of  pregnancy. 

In  the  last  few  vears  the  matter  has  been  earned  further 
by  numen.u>  observations  upon  the  serum  reaction  m  preg- 
n-imv  which  will  now  be  referred  to. 

serum  Reactions  in  Pregnancy.-The  S-U..  a."™ 
„l,ich  Ims  bmi  marte  in  recent  years  in  the  study  ot  the 
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biology  of  pregnancy  is  the  discovery  by  Abderhalden  of  a 
specific  serum  reaction,   which  is  now  known  as  Abder- 

lialden's  test. 

This  test  is  based  upon  the  principle,  now  well  estabhshed 
by  numerous  instances,  that  the  introduction  into  the 
blood  of  an  organic  foreign  substance  leads  to  the  formation 
„{  a  special  ferment  which  will  destroy  it.  Thus  cane  sugar 
injected  into  the  blood  leads  to  the  formation  of  a  ferment 
— iuvertin,  which  reduces  it ;  injection  of  foreign  proteida 
leads  to  the  formation  of  proteolytic  ferments  which  break 
them  up.  Each  ferment  thus  produced  is  specific,  i.e.,  it  is 
able  to  break  up  only  a  particular  prot-^id.  A bderhalden's 
plan  was  to  try  to  discover  whether  the  blood  oi  a  pregnant 
-      -  . .      r  ^^^,  .'oymg  placental 


lithelium  enter 

.o  dis'ant  parts, 

iiid  first     jservers  of 


woman  contained  a  ferment  capable 

proteid. 

The  fact  that  fragments  of  ch 
the  maternal  blood  vessels,  and  are 
has  been  already  referred  to.  One  or 
the  migration  of  fragments  of  syncytium  into  the  blood- 
stream was  Veit.  His  observations  led  him  to  conceive  the 
idea  that  the  presence  of  this  substance  in  the  blood  might 
be  deleterious,  and  might  become  the  means  of  exciting  the 
production  of  a  protective  body  or  antigen,  the  function  of 
which  would  be  to  destroy  the  syncytium.  To  this  hypo- 
thetical protective  body  he  gave  the  name  of  syncytiolysm. 
It  will  be  obvious  that  Abderhalden's  test  takes  up  the 
idea  enunciated  by  Veit,  and  seeks  to  put  it  to  a  biological 
proof.  Abderhalden  desired  to  find  out  whether  these 
trpgments  of  foetal  epithelium  are  disposed  of  in  the  blood 
by  a  ferment. 

The  details  of  Abderhalden's  test  are  very  complicated, 
and  only  an  outline  can  here  be  given.  The  isolation  of 
the  ferment  itself  being  impracticable,  his  test  aims  at  the 
detection  of  substances  known  to  be  end-products  of  the 
process  of  proteolytic  digestion  of  all  kinds  of  proteids. 

The  first  step  is  to  prepare  from  fresh  normal  placental 
tissue,  carefdUy  freed  from  blood  and  handled  with  infinite 
precaution,  a  Solution  of  placental  peptones,  by  partial 
digestion  with  an  acid.  Blood  serum  from  a  pregnant 
woman,  and  serum  from  a  non-pregnant  woman  for  use  as 
a  control,  are  then  brought  into  contact  with  the  placental 
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peptone  solution.  Tlie  former  freely  breaks  up  the  peptones  ; 
the  latter  does  not,  or  does  so  only  to  a  slight  extent.  The 
destruction  of  the  peptones  is  demonstrated  by  recognismg 
in  the  solution  umino-aculs,  known  to  be  the  end-products 
of  proteolytic  digestion.  Two  methods  of  demonstrating 
amino-acids  mav  be  employed,  viz.,  by  the  polarimeter,  or 
by  dialyaation  and  a  colour  reaction  ;  the  latter,  although 
much  more  complex,  is  also  more  delicate,  and  by  it  a  dilution 
of  i_25.000  may  be  detected. 

By  this  test  Abderhalden  claims  to  have  proved  that  the 
blood  serum  of  a  pregnant  woman  contains  a  specific  sub- 
stance, of  the  nature  of  an  enzyme,  which  possesses  the  power 
of  breaking  up  placental  proteids  ;    that  the  blood  of  non- 
pregnant women  does  not  contain  this  body  ;  and  that,  in 
consequence,  the  biological  reaction  which  he  has  discovered 
mav  be  used  as  a  means  of  diagnosing  pregnancy.     He 
furtlier  claims  to  have  shown  that  foetal   blood  does  not 
contain  the  ferment.     It  must,  however,    be   stated  that 
some  observers,  working  with  the  test,  have  failed  to  cor- 
roborate Abderhalden's  results,  while  other  workers,  m  con- 
firmation of  Abderhalden,  have  shown  that  positive  reactions 
may  be  obtained  in  pregnancy  from  t  he  eighth  week  onwards, 
and  also  up  to  the  tenth  day  of  the  puerperium. 

Evidence  is  accumulating  that  there  are  many  sources 
of  error  to  be  guaided  against  in  the  application  of  the  test, 
which  can  only  be  carried  out  by  an  expert  pathological 
chemist.  Unless  due  precautions  are  observed,  positive 
reactions  in  the  non-pregnant  may  be  obtained.  At  the 
:,ame  time  the  main  features  of  Abderhaldens  test  have  now 
been  confirmed  by  numerous  workers,  and  according  to 
WiUiamson,  it  holds  good  for  extra-uterine  as  well  as  for 
normal  pregnancy,   and  perhaps  even  for  chorion-epithe- 

homa. 

The  significance  of  these  observations,  if  they  can  be 
reUed  upon,  is  undoubtedly  very  great.  They  indicate  that 
there  is  present  in  the  blood  of  a  pregnant  woman  a  sub- 
stance against  which  the  organism  must  be  protected,  i.e.. 
a  toxic  substance,  and  that  a  specific  means  is  organised  for 
its  destruction.  And  further,  they  show  that  it  is  derived 
from  foetal  elements  of  the  placenta,  and  that  the  blood  of 
the  foetus  itself  does  not  contain  the  toxic  substance.     In 
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other  words,  the  mother  is  constantly  absorbing  products 
derived  from  the  pliuenta,  which  to  her  arc  noxious,  and 
must  therefore  )e  disposed  of.  So  long  as  the  defensive 
mechanism  is  acting  adequately,  she  may  suffer  no  ill  effects  ; 
should  the  defensive  mechanism  break  down,  such  ill  effects 
may  reasonably  be  anticipated,  although  we  cannot  foretell 
what  form  thev  may  assume. 

This    biological    reaction  suggests  an  easy  explanation 
of  the  profound  and  widespread  changes  in  the  maternal 
organism   in  pregnancy  which  have  been  already  described. 
Some  of  them,  such  as  the  activation  of  the  endocrinous 
glands  may  be  a  part  of  the  defensive  mechanism  ;   others 
mav  be  the  un^avouiabl-  result  of  toxic  influences.     And 
further    it  suggests  that      -rtain  of  the  grave  disorders  of 
pregnancy,  which  will  be  described  i.i  a  late  •  section,  may 
be  due   to  accumulation  of   the   placental    toxins   in  the 
blood    either  from  failure  of  the  defensive  mechanism,  or 
from   excessive    production  of  toxins.      Pregnancy   would 
appear  to  be  a  condition  in  which  health  and  disease  are  very 
delicately  balanced,  and  morbid  influences  are  particularly 
liable  to  become  preponderant. 

Many  trained  workers  are  now  engaged  in  the  attempt 
to  apply  Abderhaldens  work  to  the  elucidation  of  the 
diseases'  of  i)regnancy,  but  the  problems  to  be  solv  x  are 
very  complex,  and  much  remains  to  be  done.  Certain 
observers  have  endeavoured  to  show  that,  in  addition  to 
Abderhalden's  reaction,  other  reactions  can  be  obtained 
from  blood  serum  which  are  characteristic  of  a  condition  of 
immunity,  comparable  to  that  which  is  developed  in  recovery 
from  bacterial  infection.  This  view  would  necessitate 
pregnancy  being  regarded  as  a  di.sease  of  parasitic  origin, 
comparable  to  a  specific  fever,  and  in  the  meantime  it  has 
not  passed  further  than  the  stage  of  suggestion. 


The  Diagnosis  of  Pregnancy 

The  limits  of  ag<-  within  which  pregnancy  may  occur  are 
very  wide.  It  is  rare  before  puberty,  and  even  more  rare 
after  the  menopause.  Yet  atithentic  instances  of  pregnancy 
have  been  observe  1  at  the  age  of  eight  or  nine  years  m  girls 
in  whom  menstruation  had  appeared  abnormally  early.     And 

6—2 


If    i 


84 


NORMAL  PREGNANCY 


III 


several  authentic  cases  have  also  been  recorded  after  the 
menopause,  one  of  these  being  a  woman  of  fifty-rme  who 
had  ceai..»d  to  menstruate  for  nine  year«  ( Depasse).  It  may, 
however,  l)e  said  that  pregnancy  is  .  tremely  uncommon 
})efore  thirteen  and  after  fifty. 

The  nomenclature  of  the  duration  of  pregnancy  is  some- 
what confusing.  In  this  country  it  is  usual  to  speak  of  nme 
calendar  months  as  tin-  period  of  gestation,  but  this  is 
inexact .  It  is  agreed  that  the  average  duration  of  pregnancy 
is  from  274  to  280  days  ;  neither  of  these  periods  represents 
precisely  nine  months,  for  the  number  of  days  in  nine  months 
is  variable  ;  but  the  latter  does  represent  exactly  ten  times 
four  weeks.  It  would  avoid  confusion  to  estimate  the 
duration  of  pregnancy  in  weeks  instead  of  months. 

During  the  second  half  of  pregnancy  the  presence  of  a 
foetus  in  the  uterus  can  be  directly  recognised  by  palpation 
and  au.scultation.  During  the  first  half  this  is  impossible 
and  diagnosis  then  depends  upon  the  careful  observation  of 
a  certain  series  of  symptmns  (facts  elicited  from  the  patient), 
and  phynical  .nigns  (facts  observed  by  the  physician).  The 
practical  value  of  being  able  to  recognise  pregnancy  at  aU 
periods  is  very  great,  and  the  subject  therefore  demands  the 
most  careful  attention. 

I.  Diagnosis    of    Pregnancy    during    the    First    Half.— 
Symptoms.— Those  met  with  during  this  period  are  amenor- 
rhoea,  morning  sickness,  irritability  of  the  bladder,  discom- 
fort and  swelling  of  the  breasts,  enlargement  of  the  abdomen, 
and  '  quickening."     It  must  be  understood  that  not  one  of 
these   sy...ptoms   occurring   alone,    nor   even   all   of   them 
occurring  together,  can  be  regarded  as  conclusive  evidence 
of  pregnancy.     They  allow  of  the  '  presumptive  diagnosis 
of    pregnancy,    but    a    definite    opinion    should    never    be 
expressed  in  any  case  until  a  physical  examination  has  been 
made.     And  further,  until  the  tenth  week  has  been  reached, 
the  changes  in  the  uterus  itself  are  not  sufficiently  definite 
to  allow  of  a  physical  diagnosis  being  made  unless  the  con- 
ditions are  specially  favourable. 

J mfHorrAtpa.— Cessation  of  the  mense-  practically 
invariable  in  pregnancy  ;  cases  are  said  tt  ^ccur  in  which 
regular  menstruation  continues  for  the  first  two  or  tluee 
month      '  "t  they  are  extremely  rare,  when  pathological 
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bleeding  can   be  excluded.     Even   in  douhk-   uteii,    men- 
struation ceases  as  a  rule,  although  only  one  half  ot  the 
organ  is  gravid.     Irregular  ha-morrhage  from  patiiologic.^ 
causes   is  not   uncommon   in    pregnant    women,    hut     this 
shouhl    not    be    confounded    with    menstruation.     Sudden 
cessation  of  the   menses  in  a   healthy   woman   habitually 
regular,  and  not  near  the  age  of  the  menopause    affords  a 
strong  presumption  of  pn>gnancy.     Amenorrhcea   usually, 
though  by  no  means  invariably,  continues  during  suckhng, 
and  it  is  also  common  in  chlorosis,  in  hysteria,  and  in  some 
forms  of  insanity.     In  addition  to  its  value  as  a  presumptive 
synpto-n  of  the  existence  of  pregnancy,  amenorrluea  affords 
the  best  means  of  estimating  its  duration.     It  is  usual  to 
reckon   the   commencement    of    pregnancy    from    the    last 
regular  menstrual  period.     This  method  is  certainly  falla- 
cious, for  pregnancy  may  occur  during  a  period  of  amenor- 
rhea due  to  some  other  cause,  such  as  suckling;  and  it  takes 
no  account  of  the  fact  that  the  date  of  Iruitful  sexual  inter- 
course does  not  i.ecessarilv  correspond  with  the  •     sation  of 
menstruation,  but  it  is  the  best  method  which  is  available 
for   the   purpose.     Sometimes,    however,    the    duratton    of 
pregnancy  must  be  estimated  from  other  data,  such  as  the 
size  of  the  uterus. 

It  is  not  known  why  the  presence  of  a  develoi)ing  ovum 
in  the  uterus  causes  the  immediate  arrest  of  menstruation. 
There  is  a  certain  amount  of  evidence  that  ovulation  ( on- 
tinues,   or   may   continue,    during   pregnancy    (see   Super- 
foetation,  p.  100),  which  makes  the  cessation  of  menstruation 
the  more  remarkable.     It  has  been  suggested  that  a  body 
is  produced  during  pregnancy  which  antagonises  the  internal 
ovarian  secretion,  and  thus  arrests  the  menstrual  process. 
It  is  possible  that  such  a  body  may  be  present  also  m  the 
mammary  secretion,  which  would  account  for  the  amenor- 
rhcea   of^  lactation,      .'.fter  the   fourth   month,   when   the 
decidual  space  has  been  obliterated,  of  course  menstruation 
cannot    occur,    for    the    uterine    mucous    membrane    has 
practically  ceased  to  exist,  except  as  a  part  of  the  placenta. 
Morning    Sic)l« ess. —This    symptom    is    by    no    means 
invariable    in   pregnancy.     The   great   majority    cf   primi- 
gravidco  suffer  from  it,  but  in  subsequent  pregnancies  it  is 
frequently  absent.     It  usually  appears  at  the  beginmng  of 
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the  second  month— i.e.,  soon  after  the  first  suppressed  period 
—and  it  varies  greatly  in  severity.     Some  pregnant  women 
are  seized  with  nausea,  ending  in  vomiting,  immediately  on 
rising  or  after  their  first  meal  ;  the  vomiting  once  over,  there 
is  no  further  discomfort  nor  any  loss  of  appetite  during  the 
rest  of  the  day.     Others  are  subject  to  nausea,  without 
vomiting,  which  may  last  for  several  hours  and  is  more 
troublesome  than  the  first-named  variety.     But  in  neither 
case  is  the  general  health  affected,  and  the  tongue  remains 
clean.     All    gradations    may    be    observed    between    this 
symptom  and  the  serious  disorder  of  pregnancy  known  as 
hyperemesis  (see  p.    126).     Morning  sickness  in  either  of 
these  common  forms  usually  lasts  for  only  a  few  weeks, 
rarely  for  more  than  three  months.     The  modern  tendency 
is  to  regard  it  as  a  toxic  symptom.     It  must  be  remembered 
that    in   chronic   alcoholism   morning   sickness,   sometimes 
associated  with  amenorrhoea  and  abdominal  enlargement, 
may  be  met  with  apart  from  pregnancy  ;   but  the  tongue  is 
furred,  and  the  careful  observer  will  detect  other  changes 
characteristic  of  this  condition. 

Irritability  of  the  bladder,  shown  by  frequency  of  mic- 
turition with  some  pain  or  discomfort,  is  usual  during  the 
second  and  third  months,  and  is  caused  in  part  by  the 
pressure  of  the  heavy  anteverted  uterus,  in  part  by  the 
congestion  of  the  mucosa  of  the  bladder  previously 
referred  to  (p.  78).  After  the  third  month,  when  the  uterus 
rises  above  the  pelvic  brim  and  becomes  more  erect,  the 
pressure  is  removed,  and  this  symptom  disappears  or 
becomes  alleviated. 

Enlargement  of  the  breasts  is  often  noticed  early  by  a 
primigravida.  but  enlargement  of  the  abdomen  usually  does 
not  become  manifest  to  the  patient  until  the  uterus  rises  well 
above  the  pubes,  and  therefore  seldom  attracts  attention 
until  the  close  of  the  first  half  of  pregnancy.  A  multii)ara, 
owing  to  the  laxity  of  the  abdominal  wall,  usually  notices 
abdominal  enlargement  earlier  than  a  primigravida. 

Q II ir ken ing. --This  term  in  its  ancient  significance  means 
•  coming  to  life."  and  indicates  that  the  mother  has  become 
aware  of  tlie  existence  of  something  which  is  alive  and 
moving  within  her.  The  first  movements  of  the  fa-tus 
which  are  felt  by  the  mother  sometimes  produce  a  sensation 
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of  more  or  les     evere  nausea  or  faintness,  and  to  this  symp- 
tom the  term  ^  quickening  '  is  applied.    Many  women  do  not 
experience  it,  and  find  it  impossible  to  tell  when  the  move- 
ments of  the  foetus  first  became  obvious  to  them  so  gradual 
hafbeen  their  development.     When  a  definite  history  can 
te  obtained,  quickening  is  usually  found  to  occur  between 
he   sixteenth\nd   eighteenth   weeks      F-^al   movements 
continue  until  the  end  of  pregnancy  and  are  chiefly  impor  ant 
n  the  later  months  as  an  indication  that  the  child  is  alive. 
The  mother  continues  to  be  conscious  of  these  movements, 
as  a  rule,  unless  the  child  dies. 

Physical  Signs.-During  the  first  few  weeks  no  changes 
occur  which  can  be  detected  by  cUnical  investigation,  and 
Tless  the  conditions  are  specially  favourable  the  earliest 
pe  iod  at  which  pregnancy  can  be  diagnosed  is  the  eighth 
Ck      We  therefore  take  up  the  physical  signs  at  the  latter 

^'""''EightJi   Week.-At  this  period  the  breasts  of  a  primi- 
gravida  may  present  recognisable  indications  of  activity, 
fut  frequently  they  show  no  change  until     he    oUowing 
month.     Some  h>Tertrophy  of  the  peripheral  lobules  of  the 
dands,  indicated  by  a  nodular  feel  and  slight  tenderness 
may  be  apparent,  while  the  areolar  changes  de«c"bed  on 
p    72   may  also  be  detected.     Occasionally  a  little  clear 
serum  may  be  expressed  by  gently  squeezing  the  base  of  the 
.land  towards  the  nipple.     In  the  case  of  a  n-^tipara  no 
Fmportance  can  be  attached  to  the  existence  of  these  signs, 
as  they  frequently  persist  in  a  gland  which  has  previously 
passed^hrough  the  period  of  functional  -tivity  associated 
with  suckUng,  or  even  with  pregnancy  alone.     Secretion  is 
also  sometimes  found  in  the  i-reasts  of  non-pregnant  nulli- 
parous  women  suffering  from  uterine  disease,  such  as  a 

fibroid  tumour.  .    ,  .      ,  i 

Examination  of  the  abdomen  at  this  period  is  of  no  value 
but  changes  in  the   uterus  may  be  detected  by  a  carefu 
bi-manual  examination.     Softening  of  the  lips  of  the  o 
externum  may  be  made  out,  but  is  not  very  marked,  and 
.nav  be  mistaken  by  the  student  for  the  condit^ion  clmically 
known  as  '  erosion  '  ;  examination  with  a  speculum  will  clear 
up  this  difficulty,  unless  erosion  of  the  cerv-ix  and  pregnancy 
co-exist     If  the  abdominal  wall  is  thin  and  lax.  the  body  of 


I 


I'  i 


I- 

6 

1  'I 


f 

1' 

i  t 

'. 

I 

i 

-  i 

1 

\ 

ll 

I 


M 


^ 


88 


NORMAL  PREGNANCY 


,4 


the  uterus  can  be  taken  between  the  fingers  of  the  two  hands, 
and  its  increased  sizo,  almost  globular  shape,  and  soft  con- 
sistence detected.  Another  important  change  known  as 
Hegar's  sign  must  also  be  looked  for. 

^  Hegar's  sign  is  the  result  of  certain  anatomical  conditions 
which  are  characteristic  of  the  second  and  third  months  of 
pregnancy.  It  will  be  recollected  that  at  this  period  the 
ovum  does  not  completely  occupy  the  uterine  cavity,  an 
empty  space  being  left  in  the  lower  part,  called  the  decidual 
space.  At  this  period  also  the  walls  of  the  uterus  have 
become  distinctly  softened,  and  perhaps  somewhat  thinned. 


Body  of  uCerua 


Compro^silile 

lower  iirenne 

segment 


Fig.  49. — Schematic  Renrewentatioii  of  IlegatV  Sign.     (.Vfter  Ilcgiir.) 

The  body  of  the  uterus  is  therefore  in  its  upper  part  soft  and 
distended  by  the  ovum,  in  its  lower  part  soft  and  empty. 
The  lower  part  is  consequently  unusually  compressible  by  the 
fingers  in  bi-manual  examination,  and  Hegar's  sign  consists 
in  the  recognition  of  this  unusual  degree  of  compressibility. 
To  obtain  it,  the  uterus  should  be  anteverted,  although  even 
in  the  retro  verted  position  it  can  be  elicited  in  a  modified 
manner.  Bi-manual  e.xamination  is  made  with  the  patient 
lying  on  her  back,  the  shoulder.'^  slightly  raised,  and  the 
knees  well  flexed.  Two  fingers  of  the  right  hand  are  intro- 
duced into  the  vagina  and  placed  immediately  in  front  of  the 
cervix  ;  the  left  hand  is  placed  over  the  suprapubic  region. 


DIAGNOSIS 


89 


The  uterus  is  then  pushed  upwards  from  the  vagina  towards 
the  abdominal  wall  until  it  can  be  distinctly  felt  by  the  left 
hand.  The  fingers  of  the  left  hand  are  now  passed  over  the 
posterior  surface  of  the  uterus,  and  when  the  two  hands  work 
together  the  lower  part  of  the  uterine  body  can  be  com- 
pressed between  them  (Fig.  49).  Two  points  will  then  be 
noticed  :  first,  the  ease  with  which  the  fingers  can  be  approxi- 
mated and  the  walls  of  the  uterus  compressed  ;  and  secondly, 
the  tense  elastic  consistence  of  the  upper  part  of  the  uterus, 
which  forms  a  marked  contrast  to  the  lower  part.  When 
the  uterus  is  retroverted,  the  compressibility  of  the  lower 
part  can  be  made  out  with  a  finger  in  the  rectum  and  the 
other  hand  on  the  abdominal  wall ;  but  the  upper  part  of  the 
body  is  not  so  easily  accessible  as  in  the  position  of  ante- 
version,  consequently  the  contrast  between  the  upper  and 
lower  parts  cannot  well  be  made  out.  A  certain  amount  of 
skill  and  experience  in  gynaecological  examination  is  neces- 
sary for  the  recognition  of  this  sign,  but  its  value  is  very 
great  when  clearly  perceived. 

To  sum  up,  it  may  be  said  that  pregnancy  at  the  eighth 
week  can  be  diagnosed  from  the  conjunction  of  the  following 
series  of  syni  >toms  and  physical  signs  : 

I  Sii/na. 

1.  Slight  breast  changes  (in  ii  priini- 
gravida). 

2.  Lips  of  OS  externum  softened. 

3.  Uterine  body  enlarged,  softened, 
nearly  globular  in  shape. 

i    4.  llegar's  sign. 


Sijitptoma. 

1.  Amenorrha'a. 

2.  Morning  sickness. 

3.  Irritability  of  bladder. 


Sixteenth  IFeefc.— Amenorrhoea  continues,  but  morning 
sickness  and  urinary  symptoms  h-^ve  usually  disappeared  by 
this  time.  It  is  about  this  period  that  quickening  is  to  be 
expected.  The  enlargement  of  the  breasts  has  become  quite 
obvious  to  the  patient  if  she  is  a  primigravida,  but  abdominal 
enlargement  may  not  yet  have  attracted  her  attention. 

Hypertrophy,  increased  pigmentation,  and  presence  of 
secretion  in  the  breasts  can  now,  as  a  general  rule,  be  made 
out.  The  linea  nigra  will  be  quite  obvious  in  dark-com- 
plexioned women.  The  uterus  is  large  enough  to  be  felt 
rising  to  a  height  of  about  3  inches  above  the  level  of  the 
symphysis  pubis.     It  forms  an  elastic,  somewhat  ill-defined, 
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mesial  abdominal  swelling,  with  a  com   x  upper  border.     The 
characteristic  dull  violet  coloration  of  the  v,:lval  mucous 
membrane  is  now  recognisable,  but  its  exte...  and  mtensity 
are  variable.     The  cervix  shows  more  extensive  softemng, 
and  at  this  period  forms  one  of  the  most  characteristic  and 
easily  recognisable  features  of  pregnancy.     If  exposed  with 
a  speculum  the  same  violet  coloration  will  be  noticed  as  at 
the  vulva.     Pulsating  vessels  can  often  be  felt  at  the  sides  of 
and  behind  the  cervix— the  enlarged  vaginal  arteries.     The 
abdominal  swelling  can  be  recognised  a-  the  uterus  by  b. 
manual  examination  ;  its  shape  is  now  passing  from  globular 
to  pyriform  ;    its  consistence  is  intiimediate  between  the 
hardness  of  a  solid  mass  and  the  lax  softness  of  a  cyst,  and 
is  usuaUy  described  as  '  elastic  '  ;    but  some  experience  is 
required  to  detect  with  confidence  these  varieties  of  consis- 
tence     Hegar's  sign  can  no  longer  be  made  out .     Two  other 
signs  of  great  importance  can  often  be  recognised  at  this 
period  in  the  uterus— viz.,  uterine  contractions  and  internal 

ballottement.  . 

The  fact  that  the  gravid  uterus  undergoes  contractions 
has  been  already  referred  to  ;    they  are  not  recognisable 
cHnically  much  earlier  than  the  period  under  consideration, 
but  it  IS  possible  that  they  exist  in  some  form  from  the 
beginning  of  pregnancy.     They  are  feeble  contractions,  and 
as  detected  at  the  end  of  the  fourth  month  they  merely 
render  the  uterus  a  little  firmer  and  better  defined  iii  outline. 
Care  and  a  prolonged  hi-manual  examination  are  required  for 
their  detection,  for  the  intervals  between  them  may  be  con- 
siderable •     they    sometimes    appear    to    be    increased    by 
manipulating  the  uterus.     If  the  abdominal  wall  is  thick  or 
rigid  or  the  patient  intolerant  of  the  examination,  this  sign 
cannot  be  made  out,  and  no  importance  must  be  attached  to 
a  failure  to  elicit  it  :   but  its  positive  value  is  considerable. 
It  sometimes  occurs,  however,  apart  from  pregnancy,  m  soft 
fibroid  tumours,  and  has  been  recognised  in  the  enlarged 
uterus  in  cases  of  extra-uterine  gestation.     Sometimes  partial 
or  unequal  contractions  occur  affecting  portions  only  of  the 
uterus  ■   as  a  result  the  shape  of  the  uterus  may  be  distorted 
and  its  consistence  may  af)pear  to  be  different  in  different 
parts.     After  an  interval  it  resumes  its  ucrmai  shape  and 
uniform  consistence. 
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Internal  ballottetnent '  onsists  in  the  detection  in  the  uteru« 
of  a  movable  soUd  body  surrounded  by  fluid.  If  during  a 
bi-manual  examination  the  foetus  should  chance  to  he  upon 
the  lower  part  of  the  anterior  uterine  wall,  the  fingers,  sharply 
pressed  into  the  anterior  fornix,  will  displace  it  upwards 
through  the  amniotic  fluid,  and  the  sensation  of  its  disappear- 
ance will  be  felt  ;  if  the  fingers  are  kept  in  position  a  slight 
impact  may  be  felt  a  moment  later,  indicating  its  return  to 
its  original  position.  The  return  is  often  missed,  but  the 
displacement  of  the  foetus  can  frequently  be  detected.  The 
foetus,  however,  often  occupies  a  position  where  it  is  out  of 
reach  of  the  fingers  oa  vaginal  examination,  and  this  sign 
cannot  then  be  elicited.  It  is  more  easily  obtained  in  the 
erect  than  in  the  supine  position.  It  will  be  rersembered 
that  at  this  period  the  size  of  the  foetus  is  small  in  comparison 
with  that  of  the  uterus. 

Pregnancy  at  the  sixteenth  week  can  therefore  be  diag- 
nosed from  the  following  : 


Si/mptoms. 

1.  Amenorrhoea. 

2.  Quickening. 

;j.  History  of  recent  miiruiug  sick- 
ness. 


Signs. 

1.  Active  breast  clir.'.iges. 

2.  Linea  nigra ;  elastic  liypogastric 

swelling  (uterus). 

3.  Cervix  softened. 

4.  Uterhio    contractions,    internal 

ballottemeut. 


II.  Diagnosis  of  Pregnancy  during  the  Second  Half. — 
Symptoms. — The  symptoms  during  the  seooml  half  of  preg- 
nancy are  of  little  diagnostic  importance,  since  unmistakable 
evidence  is  furnished  by  the  physical  jns.  Amenorrhoea 
continues  ;  a  good  deal  of  mammary  discomfort  is  often 
experienced  by  a  primigravida,  owing  chiefly  to  the  increased 
weight  of  the  enlarged  glands.  Towards  the  end  of  this 
period  symptoms  of  increased  intra-abdoi.iin^!  pressure 
appear,  such  as  oedema  of  the  feet  and  cramps  in  tlie  lower 
extremities,  varicose  veins  in  the  l-^gs  and  vulva,  and  some- 
times, from  upward  pressure  on  the  diaphragm,  palpitations 
and  dyspnea,  .nuout  two  to  three  weeks  before  the  onset 
of  labour  these  symptoms  all  undergo  a  somewl-  iibrupt 
amelioration,  popularly  known  as  the  '  ligiitening  ;  this  is 
due  to  descent  of  the  pressenting  part  of  the  foetus  into  the 
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pelvic    brim,    and    consequent    relief    of    intra-abdominal 

pressure. 

Physical  Signs.— Twenty-sixth  Week  (end  of  Sixth  Calen- 
dar il/on<A).— Hypertrophy  of  the  mammae  is  now  unmis- 
takable ;  secretion  can  be  freely  expressed  ;  pigmentary 
areolar  changes  have  become  intensified. 

^tdorwen.— Protuberance  of  the  lower  half  of  the  abdo- 
men   is    now     clearly 
visible,  ar>d  a  few   re- 
cent striae  may  be  ob- 
served below  the  level 
of  the  umbilicus  ;    the 
hnea    nigra     in     dark 
women  is  pronounced. 
On  palpation  the  fun- 
dus of  the  uterus  will 
be  found  at  the   level 
of  the  upper  border  of 
the  umbilicus  (Fig.  50). 
The  uterus  is  distinctly 
pyriform  in  shape,  and 
usually  extends  further 
to  the  right  than  to  the 
left  of  the  mesial  plane 
— right  lateral  obliquity. 
Occasionally  the   obli- 
quity  is    to    the   left, 
but  the  uterus  is  seldom 
exactly    mesial.        Its 
general   consistence    is 
elastic,  but  it  does  not 
yield     a     fluid     thrill. 
Contractions  can   usu- 
ally be  felt  when  it  is  gently  palpated  with  the  hands  for 
two  or  three  minutes.     From  the  period  when  the  fundus 
becomes  palpable  above  the  pubes,  it  ■  ises,  when  developing 
normally,  a  little  less  than  |  inch  a       ek. 

In  addition  certain  other  signs  may  be  detected  on 
abdomiral  examination  which  are  not  found  at  earlier 
periods  ;  these  are,  on  palpation,  external  ballottement  and 
spontaneous  foetal   movements;    and   on   auscultation   the 


Fig.  50. — Schematic  Representation  of 
the  Height  of  the  Fundus  and  the 
Shape  of  the  Abdomen  in  I'regnancy. 
(Ro>)erts.) 

Tie  tlKHH's  iiiiiicatf  wmks. 
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uterine  souffle  and  thefcetal  heart-sounds.  Palpation  oHoetal 
movements  and  auscultation  of  the  foetal  heart  are  positive 
or  absolute  signs  of  the  presence  of  a  living  feet;  •'  and  tl.eir 
detection  renders  the  diagnosis  of  pregnancy  not  presump- 
tive, but  certain. 

At  the  twenty-sixth  week,  the  foetus,  though  large  enough 
to  be  readily  felt  on  abdominal  palpation,  moves  freely,  for  it 
is  still  small  in  comparison  with  the  size  of  the  uterine  cavity. 
The  palms  of  both  hands  should  be  gently  laid  over  the  u<  erus, 
and  while  one  hand  is  used  to  steady  it,  the  ringers  oi  the 
other  hand  make  a  series  of  quick  but  gentle  impacts  upon 
it  ;   the  whole  anterior  surface  and  sides  of  the  uterus  are 
gone  over  in  this  way.     At  some  part  or  other  the  fingers  will 
come  down  upon  the  body  or  a  limb  of  the  foetus  ;  the  latter 
immediately  recedes  before  the  impact,  but  gives  a  distinct 
momentary  sense  of  contact  with  a  freely  movable  body. 
This  is  called  external  hallottement.     Sometimes  the  foetus  can 
be  displaced  in  this  way  across  the  uteius,  and  thus,  as  it 
were,  tossed  from  one  hand  to  the  other.     While  using  the 
hands  in  this  manner,  spontaneous  movement  of  some  part  of 
the  foetus,  probably  a  Umb,  will  often  be  detected,  proving 
not  only  that  there  is  a  foetus  present,  but  that  it  is  alive. 
Care  is  required  in  eliciting  these  signs,  but  they  are  of  great 
diagnostic  value.     As  pregnancy  advances  the  spontaneous 
movements  made  by  the  foetus  become  much  more  manifest, 
and  during  the  last  six  or  eight  weeks  they  are  felt  by  the 
mother  as  energetic  and  even  violent  movements  from  which 
she  is  not  free  for  more  than  a  few  hours  at  a  time,  and  which 
often  disturb  sleep.     Moving  freely  in  its  bag  of  liquor  amnii 
the  foetus  thus  takes  exercise,  which  is  no  doubt  of  import- 
ance in  the  development  of  the  muscular  system.     The 
principal  movements  are  made  by  the  limbs,  but  movements 
of  the  trunk  also  occur  res..lting  in  changes  of  '  position  '  and 
•  presentation  '  (see  p.  262). 

Uterine  Souffle. — From  the  middle  of  pregnancy  onwards, 
a  soft,  blowing,  systolic  murmur,  synchronous  with  the 
mother's  pulse,  can  usually  be  heard  on  auscultation  of  the 
gravid  uterus.  It  is  best  heard  at  the  lowest  part  of  the 
lateral  borders,  but  may  sometimes  be  loud  enough  to  be 
audible  over  a  large  part  of  the  anterior  surface  of  the  uterus. 
In  seeking  this  sign  the  uterus  should  be  steadied  with  one 
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hand  and  the  stethoscope  pressed  firmly  upon  it  ;    while 
listening  to  the  sound  the  mother's  pulse,  with  which  it  is 
synchronous,  should  be  felt  at  the  wrist.      There  is  some 
dispute  as  to  the  causation  of  the  utenne  souffle,  but  m  ail 
probabiUty  it  is  produced  in  the  greatly  enlarged  uterine 
arteries,  which,  it  will  be  remembered,  reach  the  latera 
borders  o.  the  organ  from  the  broad  ligaments  at  the  level  of 
the  internal  os.     Some  authorities  belie  .•  that  it  is  pro- 
duced in  the  large  maternal  vessels  of  the  placental  site  and 
that,  accordingly,  the  part  of  the  uterus  over  which  the  sound 
is  loudest  is  to  be  regarded  as  the  placental  site.     Apart  from 
pregnancy,  it  may  be  heard  in  cases  of  fibroid  tumours  of  the 

Fo'ial  Her-rt.— The  recognition  of  the  sounds  of  the  fcetal 
heart  is  the  most  conclusive  of  all  the  signs  of  pregnancy  : 
not  only  is  it  important  in  diagnosis,  but  during  labour  it 
affords  valuable  information,  and  the  student  should  lose  no 
opportunitv  of  becoming  famihar  with  it.     The  foetal  heart 
can  usually  be  heard  by  the  twenty-sixth  week,  but  the 
further  pregnancy  advances  beyond  this,  the  more  easily  it  is 
detected.     Its  localisation  at  this  period  is  variable,  and  the 
whole  anterior  surface  of  the  uterus  must  often  be  carefully 
searched  before  it  can  be  found.     Some  experience  m  auscul- 
tation is  of  course  necessary ;  but  if  opportunities  of  learning 
this  sign  in  pregnant  women  at  term  have  been  previously 
made  use  of,     s  recognition  at  this  period  of  pregnancy  will 
be  greatlv  facilitated.     At  the  sixth  month  the  foetal  heart- 
sounds  resemble  the  feeble  or  distant  ticking  of  a  watch: 
thev  are  much  more  rapid  than  the  beats  of  the  mothers 
pulse  which  should  always  be  simultaneously  counted  as  a 
control,  and  thev  differ  absolutely  in  character  from  the 
uterine  souffle.     When  for  any  reason  the  maternal  pulse 
rate  is  above  100  it  is  essential  that  a  definite  difference  m 
rate  between  the  maternal  pulse  and  what  is  taken  for  the 
foetal  heart  should  be  clearly  made  out,  for  sounds  may  be 
transmitted  from  the  aorta  which  will  be  misunderstood 
unless  this  precaution  be  taken.     At  the  sixth  month  the 
foetal  hr-nc*  beats  from  140  to  160  times  a  minute,  and  it  is 
therefore  difficult  to  count.     At  term  the  average  rate  is  trom 
lo„  to  140   but  even  wider  limits  than  these  are  possible  ; 
onlv  when  the  rate  falls  belo.v  100,  or  rises  above  100,  can 
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it  be  said  to  indicate  danger  to  the  foetus.  The  ftetal  heart- 
rate  is  not  a  reliable  indication  of  sex.  It  has  been  generally 
believed  that  the  weight  of  the  fcetua  affects  the  heart -rate, 
and  that  the  larger  the  fu  Mis  the  slower  is  the  rate  ;  but 
recent  observations  by  Fieux  show  that  there  is  no  definite 
relation  between  weight  and  pulse-rate. 

In  connection  with  the  fietal  heart-sounds  the  funic 
muffle  must  be  mentioned.  It  sometimes  happens  in  auscul- 
tating the  gravid  uterus  that  a  loop  of  the  umbilical  cord  lies 
immediately  beneath  the  bell  of  the  stethoscope,  and  being 
subjected  to  slight  compressicm,  either  by  its  position  in  the 
uterus  or  by  the  istrument,  a  fainr,  rapid,  blowing  murmur 
is  produced,  which  is  synchronous  v,'ith  the  foetal  heart- 
sounds.  It  is  seldom  detected,  anc" ,  as  it  requires  accidentally 
favourable  circumstances  for  its  production,  it  is  of  no 
practical  importance. 

The  vaginal  walls  at  this  period  are  distinctly  softened  ; 
blue  discoloration  and  softening  of  the  cervix  are  more  dis- 
tinctly recognisable  than  at  earlier  periods.  Since  abdominal 
examination  yields  positive  signs  of  pregnancy,  from  this 
period  onwards  vaginal  examination  is  imimportant  for 
purposes  of  diagnosis. 

Thirty-sixth  week. — The  shape  of  the  ab  jmen  and  the 
size  of  the  uterus  are  indicated  in  Fig.  50.  The  individual 
parts  of  the  body  of  the  foetus  can  now  be  recognised  by 
abdomina-  nalpation,  and  the  position  of  the  head,  back,  and 
limbs  localised.  This,  however,  is  of  little  importance  in  the 
diagnosis  of  pregnancy,  but  attention  will  be  again  directed 
to  it  in  the  section  deaUng  with  labour  (see  p.  342).  About 
the  thirty-sixth  wc  the  uterus  attains  its  greatest  height  in 
the  abdomen,  extending  nearly  to  the  xiphoid  cartilage,  and 
the  maximum  abdominal  girth  averages  32  inches  ;  during 
the  last  fortnight  of  pregnancy  it  may  sink  to  a  point  mid- 
way between  the  umbilicus  and  the  xiphoid  cartilage,  and 
the  shape- of  the  abdomen  is  in  consequence  a  little  altered 
(Fig.  50).  Numerous  recent  striai  are  found  below  the 
umbilicus,  which  is  now  flat  or  slightly  everted. 

Determination  of  the  Period  to  which  Pregnancy  has 
Advanced. — This  is  sometimes  a  matter  of  considerable  diffi- 
culty, yet  its  practical  importance  is  great.  The  most 
reliable  guide  is  the  calculation  of  the  interval  which  has 
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Ltht  o  th^^^^^^^  the  pubes  is  the  only  other  critenon 

Ttlculation.  This  is  necessarily  inexact  and  va^^^^ 
aBd  in  estimating  pregnancy  by  this  n^«*^°^  there  axe 
several  obvious  sources  of  fallacy  to  be  bonie  m  mind.  Thus 
there  are  individual  differences  in  the  thickness  of  the 
Ibdominal  parietes,  the  amount  of  Uquora.nu  the  size  o 
the  foetus  and  the  stature  of  the  mother.  Tie  size  ot 
he  uteru^  is  dependent  to  a  great  '•xtent  upon  the 
the    uterus  I'  j^j^,^  j,  present;   dehciency  is 

:=uirn  u:"^:;;  sma..,  excej: .. .  ^^^i-^ 

uterus      In  twin  pregnancy  the  uterus  is  also  ""duly  large 
Certain  con.l    .ons  make  the  uterus  apparently  larger  than  t 
shTu'd  be  ;   ihus  contraction  of  the  pelvis  may  prevent  the 
ttus  from  sinking  into  the  pelvic  brim  t-arj    '.  "^^ 
nf  nreenancv   and  so  occasion  an  increased  height  ot  the 

2:ra"umour  lying  in  the  pelvis  would  produce  a  .mdar 
effect      The  most  useful  rule  is  that  worked  out  by  Ma^c 
donald    who  found  that  after  the  twenty-sixth  week   the 

St 'of    he  fundus  above  the  symphysis  in  centimetres 

^'  '^  -  ^i^i^ti^'ioi'-ix:^;^- 

'"'Xttial  Diagnosis  of  Pregnancy.-To  consider  all  the 
var°  fe'of  abdon/nal  swelHngs  which  may  be  nustaken  tor  a 
nrel^^^^^^^^^^  would  require  a  wide  excursion  into  the 

domain  of  gyna^cology,  and  cannot  be  undertaken  here.     I 
tTio^ever  necessary  to  recall  the  occasional  occurrence  ot 
:'cunou::niitation  o'f  pregnancy  of  hysterical  or^in  w  uci 
is  known  as  Pseudocyesis  (spurious  P-g"^^).    ^^^^^^^^^^^^^^^ 
women  of  neurotic  temperament,  especially  when^ssoc  attd 
:^::thl;^read  of  pr^ancy,  as  in  the  ---^  -  ^^ 
to  become  pregnant,  as  in  sterile  married  ^^omen.     huch 
wonrrresenti^ie  symptoms  of  amenorrhcBa,  -rning  ^ck- 
ness  and  progressive  abdominal  enlargement;  they  quicken. 
^^feTltLt^heyregard  as  continual  andac^^^^^ 
ments  ;   and  at  the  appointed  time  they  suffer  from  severe 
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and  prolonged  abdominal  pains  which  they  arc  convinced 
represent  labour,  but  which  of  course  have  no  result.  On 
physical  examination  certain  signs  of  mammary  activity  may 
be  found,  which  are  undoubtedly  deceptive.  The  abdominal 
enlargement,  however,  will  seldo^a  deceive  any  but  the  most 
inexperienced  practitioner  ;  none  of  the  positive  signs  of 
pregnancy  can  be  detected  either  by  abdominal  or  vaginal 
examination  ;  and  if  an  anaesthetic  is  administered  tlu^ 
abdomen  becomes  flattened  (unless  the  patient  is  very  obese), 
and  bimanual  examination  will  demonstrate  that  the  uterus 
is  not  enlarged. 
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Multiple  Pregnancy 

While  it  is  the  rule  in  the  human  species  for  only  one 
child  to  be  bom  at  a  birth,  twin  pregnancy  occurs  in  the 
proportion  of  about  1-80  to  l-(>(t  births  ;  but  its  fretiuency 
varies  greatly  in  different  countries.  Hereditj  .-i  the  only 
known  factor  in  causation,  and  the  influence  of  this  factor  is 
very  marked.  Triplets  are  very  much  less  fre(iuent  than 
twins,  and  are  estimated  to  occur  only  once  in  (),<»(>()  to  lO.dOO 
pregnancies.  Quadruplets  are  still  less  common  ;  altliough 
they  may  reach  the  period  of  viability  mid  be  born  alive,  they 
seldom  all  survive.  Quintuple  pregnancy  is  extremely  rare, 
and  always  ends  in  abortion.  A  recent  instance  has  been 
recorded  by  Nijhoff.  who  in  addition  succeeded  in  collecting 
twenty-seven  recorded  cases  of  quintuplets  in  obstetrical 
literature  between  1094  and  1000,  which  sufficiently  indicates 
tlie  great  rarity  of  the  condition. 

Twin  Pregnancy  may  result  from  the  simultaneous  fer- 
tilisation of  two  ova,  or  from  the  fertilisation  of  a  single  ovum; 
the  former  are  called  hinovular,  the  latter  uniovular  twins. 
Binovular  twins  may  result  from  the  fertilisation  of  an  ovum 
from  two  distinct  Graafian  follicles,  or  of  two  ova  from  a 
single  follicle.  Sometimes  two  follicles  ripen  simultaneously 
in  one  ovary.  The  ova  may  both  develop  in  the  normal 
uterus,  or  one  in  each  half  of  a  double  uterus  ;  or  one  in  the 
uterus,  the  other  in  a  Fallopian  tube  ;  or  one  in  each  Fallo- 
pian tube.  They  are  much  more  frequent  than  uniovular 
twins,  the  proportion  being  about  (>  to  1 .  We  can  only  specu- 
late upon  the  manner  in  which  uniovular  twins  are  produced. 
E..M.  7 
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The  ovum  may  po-^ness  tw..  germiml  ves.clcs  (nude.)  ;  or 
two  embryonic  areas  may  be  formed  if  an  ovum  .s  fertiliHed 
by  more  than  one  spermatozoon  ;  or  the  single  enibryon.c 
area  mav  divide,  each  half  produeing  a  f.etus.  Differences 
between  binovular  and  uniovular  twins  are  to  be  found  m 
sex  in  development,  and  in  the  formation  of  the  placenta  and 
membranes.  In  each  variety  hvdramnios  of  one  ovum  may 
occur,  the  other  remaining  normal. 

Sex  —Uniovular  t-vins  are  alwa-  .  of  the  same  sex  :  bm- 
ovular  twins  may  be  of  the  same  or  of  different  sex  the  latter 
being  rather  more  common  than  the  former.  Therefore  twms 


FiG.  51.— Twin  PlaceTiti."  a.i.l  Membranes  ,f  Hinovular  Development. 
(Kibemont-l>es.-aif:nes  and  Lepajre.) 

of  the  same  sex  may  be  developed  either  from  one  or  two 
ova,  while  those  of  different  sex  are  necessarily  V>inovular. 
Including  all  cases,  twins  are  more  commonly  of  the  same  sex 
(boy  and  boy,  or  girl  and  girl)  than  of  different  sex,  and  as 
in  single  pregnancy  the  number  of  boys  exceeds  that  of  gnis 
Development.— A  twin  foetus  is  usually  somewhat  smaller  and 
lighter  than  a  single  fret  us  ;  the  two  are  frequently  une(iual 
in  size,  and  differences  of  1  to  1 1  pounds  in  weight  are  not 
uncommon.  One  may  be  normally  develo])ed,  the  otner 
malformed  ;  or  one  may  perish  during  pregnancy  while  the 
other  develops  till  term.  Malformations  are  common  with 
UiiiQvular  twins,  and  certain  rare  forms  of  monstrosity  only 
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occur  in  wuch  fictuses.  Placenta  and  Memhranei. — With 
hinovular  twins  the  two  ova  may  d.  vclop  (luitc  separately 
from  one  another,  so  that  two  separate  phuenta;  and  two 
complete  sets  of  membranes  are  formed  (Fig.  51).  If, 
however,  the  two  ova  should  he  implante«l  close  toone  another 
in  the  uterus,  the  two  placenta'  will  he  in  contact,  and  they 
may  even  become  more  or  less  urmly  united  by  their  adjacent 
edges,  forming  apparently  a  single  organ.  The  decidtuv 
capsularis  then  forms  a  single  enveloj)e  for  the  two  ova,  so 
that  the  two  chorions  are  apposed  where  the  ova  come  in 
contact.     The  circulatory  system  of  each   fretus  is  quite 


Fi(i.  5'J. — ^Twin  riiieeiitic  iim'  Mtimbrancs  of  Uniiiviiliir  iJcvfloiniKiit. 
(llihomont-Dexsiiijjfiios  and  Lcpa^'c) 

distinct,  even  when  the  placcntte  are  thus  united  ;  anasto- 
mases  never  occur.  With  uniorular  twins  a  sinjrle  placenta 
and  chorion  arc  formed  ;  the  amnion  may  be  double  (Fig.  5:{) 
or  single  (Fig.  5-2),  the  septum  in  the  former  being  fre- 
quently incomplete  at  term.  Usually  the  umbilical  cords 
are  distinct  ;  sometimes  tiic  cort'  is  single  at  its  ])laccntal 
insertion,  but  bifurcates  before  reaching  the  foetuses. 
Free  anastomoses  always  e.\ist  in  the  phucnta  between  the 
circidatory  systems  of  the  two  fa^tuscs.  and  aciording  to 
Schatz  thi'^  is  usually  arterial,  but  may  raicly  Ix-  venous  ; 
venous  anastomoses  (placental)  are  niperticial.  arterial 
anastomoses  are  deep.     Ai  a  result  C  these  anastomoses 
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blood  from  one  fotus  finds  it.  way  into  the  circulation 
of  the  other-an  important  factor  in  the  production  of  cer- 
tain foetal  monstrosities.  One  fa^us  may  also  have  at  its 
disposal  a  larger  placental  area  than  the  other,  the  one  thus 
favoured  being  ahvavs  the  more  fully  grown.     Such  mon- 
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Septum  (Amniotic) 


Fir.   oli— Twit.  PrepnuHV  iprolmMy  Umovular)  ;  Ab<.rtinn  i.t  Thii'l  t.j 
Fourth  Month.     The' Amnion  is  .louhh..     (Ch.nnt;  Cvo.s   llosiutal 

Musi'uni.) 

N,,t.'  tlial  IciMoii  has  iicniniM  in  tli>'  uiiiMliiMl  i-i'nN. 

stro-ities  as  the  thoracopagus  are  o-'v  possible  in  twins 
of  uniovular  development. 

Recent  observations  u])()n  the  development  of  the  amnion 
make  it  probable  that  twin  f.etuses  with  a  single  amnion  or 
with  united  umbilical  cords  are  developed  by  division  of  an 
originallv  single  embryonic  area,  for  the  amniotic  vcsiiie  is 
(•[.•ally  si'cii  at  a  tinu>  when  the  embryonic  arr.i  is  repre- 
sented merely  by  a  thickened  layer  of  ectodermal  cells. 

Siii>ni,'C,ni,laliv»   and  Siip(rf'if>tlion.     U    two    ova    are 
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frrtilisod   simultaiieously,   twin   j)iTj;naiicy   results  ;     sonu'- 
timcs  a  second  ovum  is  fertilised  while  the  Hist  is  developing,', 
and  to  this  condition  the  above  terms  are  applied.      If  the 
interval  between  the  two  separate  acts  of  fertilisation  is  a 
short  one,  the  condition  is  called  snperfecumlation  ;  instances 
are  well  known  to  occur  in  lower  animals,  as  when,  for 
example,  a  mare  gives  birth  to  a  horse  and  a  mule  at  a  single 
labour,  having  been  covered  at  about  the  same  time  by  a 
stallion  and  an  ass.     Proof  of  its  occurrence  is  difficult  in 
the  human  subject,  and  luiless  the  ftrtuses  are  of  ditferent 
colour  it  is  indistinguishable  from  binovular  twin  pregnancy. 
When  the   interval    between   the   two   acts  of   fertilisation 
is  considerable,  amounting  to  weeks  or  even  months,  the 
condition   is  called  superfo'fafion.      If   ovulation   lontinues 
during  early  pregnancy,  there  is  no  insuperable  obstacle  to 
the  fertilisation  of  a  second  ovum  and  its  lodgment  in  the 
uterine  cavity,  so  long  as  the  decidual  space  persists— i.e., 
up  to  the  fourth  month.    The  result  of  this  occurrence  would 
be  the  i)resence  in  the  uterus  of  two  fujtuses  of  different 
stages  of  development.     It  is  easy  to  conceive  of  such  an 
occurrence  in  the  Fallopian  tubes  or  at  any  ])eriod  of  i)reg- 
nancy    in   a   double    uterus.     Superfoetation    may   end    in 
abortion,  both  ova  being  thrown  off  before  they  are  viable; 
or  one  ovum  developing  to  full  time,  a  mature  fcjetus  and  a 
premature  one  may  be  born  at  the  same  labour  ;  or  the  birth 
of  a  mature  f (jet  us  may  be  followed  after  an  interval  of  a  few 
weeks  by  the  birth  of  a  second  equally  mature. 

Clinical  Course  of  Twin  Pregnancy.— Diagnofiis  is  impos- 
sible during  the  early  months  ;  it  can  only  be  established  by 
the  detection  in  the  uterus  of  two  f(etuses.  The  uterus  is 
always  larger  tlian  normal,  but  undue  enlargement  must 
not  be  attributed  to  twins  without  more  definite  evidence. 
The  surest  sign  is  the  recognition  of  two  distinct  fcetal 
hearts,  beating  at  different  rates.  This  sign  caiuiot  be 
detected  until  after  the  sixth  month,  and  unusual  care  must 
be  exercised  in  establishing  the  difference  in  rate  between 
the  two  hearts.  It  is  not  sufficient  tor  the  observer  to  ffnd 
f(etal  hearl-soinids  audil)le  at  two  different  parts  of  the 
uterus,  for  rapid  changes  in  the  position  of  the  fa'tus  may 
occur,  and  thus  lead  to  mistakes.  Two  observers  auscul- 
tating at  the  same  moment  should  simultaneously  count  the 
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fcetal  heart-sounds  to  which  they  are  Ustening,  and  if  a 
definite  difference  of,  say,  ten  heats  per  minute  ^detected 
between  them,  twins  may  safely  be  diagno^.d.  This  differ- 
ence in  rate  is  beheved  to  depend  upon  inequahty  m  size 
of  the  f(etuses  :    but  if  there  is  only  shght  inequality  there 

will   be   no  recognisable 
difference   in   rate.     To- 
wards the  end   of  preg- 
nancy the  presence  of  a 
fffital    head    may   some- 
times be  definitely  recog- 
nised both  at  the  fundus 
and  in  the  lower  uterine 
segment.       Twin     preg- 
nancy      is       frequently 
complicated     with     hy- 
dramnios,  and  this  con- 
dition   greatly   increases 
the  difficulty  of  diagnosis 
by  obscuring  the  results 
both    of    palpation    and 
auscultation. 

Twin  pregnancy  usu- 
ally ends  a  little   before 
term  ;     that   is    to    say. 
labour      is      premature. 
Owing  to  the  undue  size 
of  the    uterus,    pressure 
symj)toms    may   be   un- 
usually troublesome,  and 
morning  sickness  is  said 
to    be    often    unusually 
severe.      Sometimes   tiie 
uterus  is  not  mucli  larger 
thannormal  :    this  may  be  due  to  the  fact  tliat  one  fcetus 
has  perished  in  itteio.   When  this  occurs  the  fluid  in  the  dead 
ovum  is  absorbed,  and  the  body  of  the  fa^tus  compressed 
between  the  growing  ovum  and  the  uterine  wall,  and  its 
tissues  altered  by  absorption  of  fluid  :   the  result  is  the  birth 
of  a  curiously  llattenetl  mummilied  fd'tus.  to  which  the  term 
fwtu.s   2)ai)ymceu.s   or  ju:lus   cumpie66U6   has    been   applied 


1,1.    j4.— Muuuiiiti."(l    l-\ctus  (I'dtu^- 
jiapviaceus). 
(Charing  «'nj!^»  ll«i>i>ital  Miiscuiii.) 
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(Fig  54).  The  placenta  of  this  foetus  offers  a  striking  con- 
trast with  that  of  tlie  living  one  ;  it  is  pale,  and  completely 
consolidated  on  section,  no  trace  of  the  normal  spongy  tissue 
remaining.  Microscopically  it  presents  de  appearances 
characteristic  of  advanced  infarction  and  fatty  degeneration. 
Triplets  result  from  the  fertilisation  of  three  separate  ova 
or  from  the  occurrence  of  uniovular  twins  with  an  ordinary 


Placenta 
auccenturiaUi 


Kui    .i.-)  -Tiii>let  I'li.c.'utii  develop...!  fr..m  Two  Ova,  aiul  Aowii.;,'  the 
■Al.n,.n.u.lity  ..f  I'lacuta  su.  .•..iituriuta.     (Ribemont-Dessai^'nes  and 


liepage.) 

single  f()L>tus.  Tn  the  former  case  thn  o  distinct  placentae  and 
sets  of  nu'inbranes  are  found  :  in  iie  latter  and  commoner 
case  there  are  two  placenta'  of  very  unequal  size,  the  larger 
having  two  cords  attached,  and  corresponding  to  the  placenta 
„f  imiovular  twins  (Fig.  55).  The  single  fa^tus  may  have  a 
distinct  set  of  membranes.  Triplets  are  more  commonly  of 
different  sex  than  all  of  the  same  sex,  but  boys  predominate 
considerably  in  number.     Diagnosis  is  very  difficult,  and 
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labour  usually  comes  on  prematurely.     The  survival  of  all 
three  infants  is  rare. 

The  Management  of  Normal  Pregnancy 

Although  pregnancy  is  a  normal  bodily  function,  and 
should  not  be  regarded  as  a  malady,  it  is  undoubtedly 
attended  by  many  risks,  and  it  involves  a  considerable  strain 
upon  certain  organs,  which  they  may  be  unable  to  b«.ai 
unless  care  is  taken  to  maintain  them  in  a  condition  of 
normal  physiological  activity.     This  is  especially  the  case 
in  a  first  pregnancy  ;  afterwards  the  organism  appears  to  be 
able  to  bear  with  less  disturbance  the  altered  conditions 
involved  in  the  pregnant  state.     The  functions  which  require 
the  closest  attention  are  those  of  digestion  and  excretion,  for 
their  failure  may  involve  the  most  serious  consequences  both 
to  the  mother  and  the  child.     Diet  is  a  matter  of  some  impor- 
tance during  pregnancy.     Generally  speaking  the  appetite 
is  increased  above  what  is  normal  to  the  individual,  and 
over-feeding  is  not  called  for  wher  the  conditions  are  normal. 
Dietetic  fancies  quite  foreign  to  the  normal  tastes  of  the 
individual  are  sometimes  met  with,  the  so-called  '  longings." 
and  these  need  not  be  discouraged  if  the  direction  they  take 
is  not  unwholesome.     Food  should  be  simple  and  plainly 
cooked  ;  meat  should  be  taken  only  in  moderate  quantities, 
and  sugar  or  sugar-containing  foods  should  be  reduced  even 
more  than  animal  proteids.     Fluids  should  be  taken  freely, 
and  the  value  of  milk  in  such  a  diet  is  sufficiently  obvious. 
Alkaline  natural  waters,  such  as  those  of  Vichy  or  C'ontrexe- 
ville.  are  useful.     The  waste  of  phosphates  and  chlorides 
which  occurs  during  pregnancy  should  be  borne  in  mind,  and 
lime  salts  in  the  fp"m  of  phosphates  or  glyceropliosphates 
are  useful.    The  tendency  to  anaemia  must  not  be  lost  sight 
of.  and  administration  of  iron  is  especially  useful  in  the  early 
months.     Exercise  is  necessary,  but  should  not  be  violent 
or  attended  by  risk  of  acfident,  which  may  result  in  abortion. 
The  more  energetic  forms  of  outdoor  exercise  should  there- 
fore be  avoided,  but  walking  is  useful  at  all  periods.     If  for 
any  reason  exercise  cannot  be  taken,  daily  massage  of  the 
limbs  and  back  forms  a  useful  substitute  for  it. 

Few,  if  any.  of  the  ordinary  symplonis  of  pregnancy 
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require  treatment.  If  morning  sickness  is  troublesome  the 
patient  should  take  her  Hrst  meal  before  rising,  preceded  by 
a  mild  aperient,  such  as  a  seidlitz  powder,  or  a  dose  of  Apenta 
water.  If  nausea  continues  during  the  day,  alkahne 
remedies,  such  as  the  salts  of  bismuth,  soda,  and  magnesia, 
are  useful.  During  the  late.  .  lonths  pressure-symptoms  are 
often  much  relieved  by  wearing  a  well-fitting  abdominal  belt, 
he  urine  should  always  be  examined  at  least  once  in  the 
tirst  three  months,  and  a  regular  monthly  analysis  should  be 
made  during  the  second  half  of  pregnancy,  on  account  of  the 
liability  to  the  appearance  of  albuminuria  at  this  time.  This 
is  of  especial  importance  in  a  primigravida.  Success  in 
treating  this  serious  complication  depends  entirely  upon  its 

earlv  recognition. 

Examination   of   the   gravid    uterus   during   the   early 
months  of  pregnancy  is  unnecessary,  and  should  be  avoided 
unless  required  for  purposes  of  diagnosis.     It  should  then 
be  made  with  care  and  gentleness,  for  a  rough  internal 
examination  mav  cause  a  miscarriage.     When  the  examnui- 
tion  is  made  imder  anesthesia  there  is  especial  need  for 
caution,  as  an  undue  amount  of  force  may  then  uncon- 
sciously be  used,  in  the  absence  of  any  check  from  the 
sensations  of  the  patient.     A  complete  physical  examination 
should,  however,  always  be  made  at  about  the  thirtieth  r 
week  to  determine  (1)  the  presentation  and  position  of  the 
child  ;  (2)  the  relation  between  the  size  of  the  head  and  that 
of  the  pelvic  brim  ;    (3)  the  condition  of  the  bony  and  soft 
maternal  passages  ;    (4)  the  presence  and  rate  of  the  foetal 
heart-sounds.     The  importance  of  determining  ^'^ese  points 
well  in  advance  of  term  will  be  made  clear  e  section 

dealing  with  the  management  of  labour.     Tl  imination 

of  presentation  and  position  should  be  repeated  two  or  three 
weeks  before  labour  is  due. 

During  the  latter  half  of  pregnancy  the  nipi)les  must  be 
prepared  for  suckling  in  the  manner  described  on  p.  561. 
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Althouoh  pregnancy  is  not    a  disease,  but  a  normal 
function  of  the  body,  there  is  no  doubt  that  a  pregnant 
woman  is  exposed  to  many  serious  risks  which  are  pecuhar 
to  her  condition,  while  certain  maladies  to  which  all  women 
arc  liable  aie  of  increased  gravity  when  associated  with  the 
{,iegnant  state.     In  additi(m,  morbid  conditions  primarily 
affecting  the  ovum,  are  met  with  which  destroy  it  and  lead 
to  its  premature  expulsion.     The  pathology  of  pregnancy 
thus  assumes  very  large  proportions,  and  comes  to  embrace 
a  great  number  of  morbid  conditions  which  may  affect  the 
mother,  the  embryo,  or  the  foetus  and  its  appendages.     In 
order  to  make  the  subject  intelligible,  and  capable  of  being 
dealt  with  briefly,  classification  is  required,  but  a  practical 
classification  is 'by  no   means  easy  to  devise.     A  simple 
division  into  the  main  groups  is,  however,  easily  made  ;  for 
while  some  of  the  conditions  incxuded  are  abnormal  develop- 
ments of  pregnancy,  i.e.,  conditions  necessarily  associated 
with  the  pregnant  state,  in  the  case  of  others  the  association 
with  pregnancy  is  only  accidental.     The  first  group  we  may 
call  The  Dlso^rders  of  PREfiNANtv,  for  pregnancy  i^  the 
essential  factor  in  their  causation.     As  examples  may  be 
mentioned  the  disease  called  eclampsia,  and  the  hydatidifonn 
mole   (vesicular  degeneration   of   the   chorion)  ;     none   but 
pregnant  women  suffer  from  these  diseases  and  their  many 
consequences,  and  they  are  directly  due  to  some  disturbance 
of  the  normal  course  of  pregnancy.     The  second  group  we 
may  call  The  Di.soruers  asso('I.\tei)  with  FREONArcY  ; 
they  may  have  been  in  existence  before  conception  occurred 
and  have  become  aggravated  by  jiregnancy,  such  as  valvular 
disease  of  'he  heart  ;  or  they  may  arise  during  the  course  of 
pregnancy  an.',  interrupt  it,  like  the  acute  eruptive  fevers. 
Instead  of'  subdividing  the  first  group  into  ffxtal  and  mattnuil 
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disorders,  as  is   usually  done,   we  shall  classify   tliem  as 
follows  : 

I.  Disorders  of  Pregnancy 

Tcacasmias. 

(1)  Albuminuria  and  Eclampsia. 

(2)  Pernicious  vomiting. 

(3)  Ptyalism.* 

(4)  Pruritus.* 

(5)  Herpes.* 

(f))  Mental  disturbances.* 

Abnormal  Conditions  of  the  Gravid  Uterus. 

(1)  Displacements. 

(2)  Malformations. 

Pressure-symptoms. 

(1)  (Edema. 

(2)  Varicose  veins. 

(3)  Haemorrhoids. 

Abnt  mal  Conditions  of  the  Ovum. 

(1)  The  Early  Ovum. 

(a)  Moles. 

i.  Blood  mole— Fleshy  mole  (ha^niatoma  mole). 

ii.  Hydatidiform  mole  (vesicular  degeneration  of 
chorion). 
(6)  Decidual  endometritis. 

(2)  Placenta  and  Membranes, 
(a)  Oligohydramnios. 

(6)  Poly-hydramnios. 
(c)   Placental  diseases. 

(Kdema. 

Fatty  degeneration. 

Hiemorrhage. 

New-growths. 

Sy})hilis. 

Tubercle. 

Infarction. 

Abnormal  hnolantation  of  the  Ovum. 
Ectopic  gestation. 

'   ri'ovisiuiiiiUy  i.iassc  !  :i5  luxiciui.i:^. 
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II.  Disorders  associated  with  Pregnancy 

(a)  Acute  eruptive  fevers. 

(b)  Syphilis  and  tubercle. 

(c)  Cardiac  disease. 

(d)  Renal  disease. 

Bright's  disease  ;   bacillus  coli  infection. 

(e)  Hepatic  disease. 

Acute  yellow  atrophy  ;  diabetes. 
{/)   Diseases  of  the  nervous  system. 

Chorea. 
(g)  Pelvic  diseases. 

Ovarian  and  uterine  tumours. 

Gonorrhoea. 

Tox.iiMiAS  OF  Pregnancy. 

Before  proceeding  to  consider  individually  the  disorders 
which  are  included  in  this  group,  there  are  certain  general 
considerations  applicable  to  them  all  which  must  be  referred 
to.  Thus  we  must  first  consider  what  reasons  we  have  for 
regarding  them  as  toxaemic  in  origin,  and  also  what  is  known 
or  surmised  as  to  the  nature  and  source  of  the  toxajmia. 

As  regards  the  first  point,  it  must  be  said  at  once  that 
direct  proof  of  their  toxaemic  origin  cannot  be  advanced,  and 
is  in  the  nature  of  the  case  practicable  only  by  the  actual 
discovery  of  the  toxic  body  or  group  of  bodies.  Nevertheless 
a  mass  of  evidence  based  upon  the  analogy  of  other  diseases 
known  to  be  toxsemic,  and  upon  scientific  inference,  has  been 
gradually  accumulated,  which  for  practical  purposes  amounts 
to  proof.  Post-mortem  changes  naturally  furnish  a  great 
part  of  the  ;vidence  required,  and  consequently  those  diseases 
which  tena  to  terminate  fatally  supply  the  best  opportunities 
for  studving  the  toxemias  of  pregnancy.  Proof  of  their 
tox.-emic' origin  is  accordingly  much  mc?e  complete  in  the 
case  of  eclampsia  and  i)crnicious  vomiting  than  any  of  the 
others,  all  of  which  show  little  tendency  to  cause  death. 

The  post-mortem  changes  believed  to  be  characteristic  of 
death  from  toxa'mia  will  be  fully  described  in  connection 
with  eclampsia.  It  may  be  stated  here  that  they  consist 
mainly  of  two  gmups  ;  (a)  extensive  thrombosis,  and 
interstitial  htemorrliage  from  rupture  of  capillaries  ;   (6)  cell 
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necrosis,  sometimes  scattered,  sometimes  affecting  larp 
areas,  i.e.,  '  massive  necrosis.'  These  changes  are  widely  dis- 
tributed, and  while  the  liver  and  the  kidneys  are  the  organs 
mainly  affected,  to  a  less  extent  they  may  often  be  found 
in  many  others. 

In  addition  to  the  post-mortem  changes  certain  cluneal 
evidences  of  toxaemia  may  also  be  forthcoming.  One  of  the 
most  important  is  to  be  found  in  modifications  of  nitrogen 
metabolism  and  of  carbohydrate  metabolism. 

In  health  the  urinary  excretion  of  nitrogen  takes  place 
through  the  following  substances  (Folin)  : 


Urea         .... 

Ammonia 

Creatinin. 

Uric  Acid 

Undetermined  Nitro<;en  . 


STO  per  cent,  ot  the  total  urinary  N. 

a-3 

2-7 
0-7 
6-0 


In  toxsemic  conditions  the  proportions  of  these  substances 
are  substantially  modified  ;   the  amount  excreted  as  urea  is 
diminished,  while  the  amount  excreted  as  ammonia,  and  as 
'  undetermined  '  is  considerably  increased.     Three  per  cent, 
is  the  normal  ammonia-coefficient  of  N  excretion  :   a  rise  in 
this  coefficient  is  an  indication  of  toxaemia.     The  analyses 
required  to  determine  these  changes  are  elaborate  and  costly, 
and  accordingly  the  determination  of  the  ammonia-coeffi- 
cient has  not  been  widely  made  use  of  except  by  expert 
pathological  chemists.     But  sufficient  work  has  been  done 
to  show  that  in  eclampsia  and  in  pernicious  vomiting  a  rise 
in  the  ammonia-coefficient  is  usually  found,  and  that  in  severe 
cases  it  may  reach  20  per  cent. 

There  are  certain  sources  of  fallacy  which  must  be 
guarded  against  in  applying  the  test :  thus  severe  vomiting 
and  restriction  of  diet  both  occasion  a  moderate  rise  in  the 
NHg  coefficient,  probably  1  -cause  '  starvation  "  of  the  tissues 
results  in  an  excessive  production  of  tissue-waste  products, 
the  resulting  '  toxaemic  '  condition  being  aggravated  by  the 
coincident  failure  of  the  excretory  functions.  Within  recog- 
nised limits,  however,  the  test  is  a  useful  one, 

Carbohydrale  metabolism  is  also  profoundly  affected  in 
toxaemia,  especially  in  those  forms  which  are  associated  with 
persistent  vomiting.     This  is  shown  by  the  accumulation  in 
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the  blood  of  twoacid  substances,  viz.,diacetic  acid  and  ^-oxy- 
butyric  acid ;  along  with  them  acetone  is  also  always  found, 
but  the  presence  of  that  bod:  "'""^  is  not  of  great  clinical 
significance.  When  present  in  the  blood  in  great  excess  these 
substances  constitute  the  condition  known  as  '  Acidosis,' one 
of  the  most  dangerous  toxaemic  conditions  with  which  we 
are  acquainted.  It  has  been  shown  that  in  severe  cases  of 
eclampsia  and  also  of  pernicious  vomiting  a  condition  of 
acidosis  usually  exists  ;  it  is  also  beUeved  to  be  the  cause 
of  diabetic  coma,  and  is  present  in  post -anaesthetic  chloro- 
form poisoning  such  as  sometimes  occurs  after  prolonged 
anjesthesia. 

In  all  probability  there  is  a  direct  connection  between 
acidosis  and  an  increased  ammonia-coefficient.  The  excess  of 
acid  in  the  blood  is  partly  neutralised  by  the  alkaline  salts 
of  the  blood  serum  ;  the  alkaline  base  of  the  blood  salts  is 
mainly  ammonia,  and  the  resulting  compounds  of  ammonia 
withdiaceti'  acid  and  oxybutyric  acid,  being  excreted  through 

the  kidneys,  tend  to  raise  the  ammonia-coefficient. 

The  organ  chiefly  concerned  in  carbohydrate  meta- 
bolism, and  in  the  final  stages  of  N  metabolism,  when  the 
innocuous  end-products,  such  as  urea,  are  produced,  is  the 
liver.  It  therefore  appears  that  derangement  of  the  liver  func- 
tions plays  an  important  part  in  the  production  of  toxaemia. 

Another  point  in  which  pregnancy  tox.x>mia  comes  into 
line  with  toxa^mic  conditions  generally  is  that  there  is  a 
cons^iderable  increase  of  lipoid  mbstmiceH  in  the  blood, 
which  is  probably  to  be  regarded  as  another  indication  of 
derangement  of  the  hepatic  functions. 

Still  fuither  clinical  evidences  of  a  toxa'inic  state  are  to 
be  found  in  elevation  of  blood  pressure,  fever,  diminution 
of  the  excretory  functions,  and  the  supervention  in  the  final 
stages  of  coma",  with  or  without  convulsions.  Occa.sionally 
hc-emorrhages  from  mucous  surfaces  occur,  and  in  rare 
instances  serious  bleeding  from  the  gastric  and  intestinal 
mucous  membranes  have  been  observed.  All  of  these 
symj)tonis  may  appear  in  serious  examples  of  pregnancy 

toxicmias. 

The  Xature  of  the  Toxic  Bod ics.Lon^  before  the  inodein 
theory  of  toxa-niia  was  foreshadowed >  clinical  observers  had 
thrown   out  the   suggestion   that   certain   of   the  diseases 
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peculiar  to  the  pregnant  state  might,  perhaps,  be  due  to  the 
undue  accumulation  of  waste  products  in  the  maternal 
l)lood  derived  from  the  body  of  the  f(Ptu>,  and  coming 
through  the  umbilical  vessels.  They  imagined  an  adjust- 
ment, under  normal  conditions,  of  the  eliminatory  fun-cions 
to  enable  them  to  cope  with  the  increased  output  of  waste 
products  necessitated  by  the  development  of  the  child  in 
the  uterus.  This  adjustment  miglit  conceivably  break 
down,  either  from  excessive  maternal  absorption  of  waste 
products  resulting  from  fcctal  disease,  or  from  deficient 
elimination  produced  by  functional  or  structural  changes  in 
the  great  maternal  organs  of  excretion.  Recent  biological 
research  has  not  lent  support  io  the  theory  of  fcetal  int<)xi- 
cation  as  conceived  by  clinical  observers  of  an  ea-lier  time. 
Further,  it  has  been  shown  that  toxemia  of  the  gravest  kind 
may  occur  in  association  with  the  vesicular  mole  (p.  US),  in 
which  there  is  usually  no  foetus,  and  consequently  f(ctal 
metabolism  can  play  no  part. 

Recent   work   has   postulated   two   possible   sources  of 
toxaemia  in  pregnancy,  a  maternal  and  a  chnrionic  or  placental. 

The  maternal  theory  may  be  stated  as  follows.  In  health 
the  waste  products  of  the  body  tissues  are  disposed  of 
either  by  direct  excretion  through  the  kidn  ys,  skin,  and 
intestines,  or  by  transformation  into  harmless  substances 
within  the  body  ;  the  organ  mainly  concerned  in  the  latter 
process  is  the  liver,  "ith  perhaps,  secondarily,  certain  duct- 
less glands  such  as  the  spleen,  the  thyroid,  and  the  suprarenal 
bodies.  In  normal  jjregnancy,  although  ■  n  excess  of  waste- 
products  may  enter  the  maternal  l)lood  from  the  uterus  and 
ovum,  the  normal  chaiuiels  of  excretion  and  transformation 
suffice  for  their  removal,  altliough  evidence  ;  of  denMigement 
of  the  functions  of  the  liver  in  noimal  pregnancy  ive  been 
already  adduced.  In  addition,  indications  are  not  wanting 
that  certain  definite  alterations,  in  the  general  metabolism 
of  the  body  also  occur  during  i)iegnancy  ;  although  their 
significance  is  not  at  present  clear,  they  must  be  regiuded  as 
important  in  respect  to  the  delicate  l)alance  of  the  functions 
of  ingestion  and  elimination.  In  order  to  maintain  in  ^irr-g- 
nancy  the  normal  equilibriun\  it  is  clearly  necessary  that 
all  the  maternal  organs  concerned  should  maintain  their 
functional  activity,  and  even  perhaps  increase  it  above  the 
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normal  levoi.     A  ph> .iologioal  breakdown  on  the  part  of  im- 
portant organ,  like  the  liver  or  kidneys  must  necessarily  entail 
S-Vous  consequences-much  more  serious  than  n,  the  no,, 
gravid  state-and  accumulation  of  toxic  --^e  products^ o 
maternal  origin  in  the  blood  will  become  mev.tablc.      Fht 
Tgan^  which  most  commonly  show  clinical  s.gns  of  fadure 
difring  pregnancy  are  the  kidneys,  and  tins  fa.lure,  as  we  shal 
see  is  probably  accompanied  by  certain  patnolog.cal  chan  .s 
r  he  renal  cmtex.     But  the  view  that  the  kulneys  are  tlve 
organs  primarily  at  fault  cannot  be  maintamed  ;  the  cluxnge. 
In  thenfarethe^esult  of  profound  biochemical  disturlmnces 
of  metabolism,  the  primary  cause  of  which  may  hnaily 
prove  to  be  different  in  different  morbid  conditions. 
^     The  maternal  theory  thus  reganls  pregnancy  toxa-mia  as 
an  auto-intoxication  due  to  a  breakdown  of  general  meta- 
bolism •    one  of  the  first  •.■esults  of  this  autointoxication  .s 
that  renal  changes    occur   which  profoundly  ...ffect  urinary 
excretion,  and  thus  aggravate  the  toxa-m.c  ^;'";''^';;"- 

The  chorionic  or  placental  theory  goes  much  turt her  than 
this   and  attempts  to  in<licatc  the  actual  source  of  the  toxic 
bodies      The  natcrnal  organism,  according  to  this  view,  is 
directly  poison-d  by  certain  elements  of  the  ovum.      These 
a  e  not  the  waste  pro.lucts  of  the  body  of  the  tcetus.  bu    are 
derived  from  the  f.etal    membranes.     The  parasitic,  toxic 
nature  of  the  portions  of  chori,.nic  epithelium  which  imder 
normal  conditions  are  detached  and  enter  t  lie  maternal  blood 
r  held  to    be    proved    by    Abderhaldcns  test.     Toxa-m  a 
may  conceivably  result  from   a  failure  of  the  an  .bodies    o 
deal  effectively  with  these  syncytial  masses.  an<l  this  mav 
be  due  to  the    presence  ..f    the  latter  either    in  abnormal 
ouantity  or  in  altered  quality. 

The  entrance  of  syncytium  into  the  maternal  blood  is 
mainly  found  in  the  early  months,  when  the  syncytnim  ,> 
mostVctive:  in  the  later  months  it  is  much  less  marked. 
Schmoi'  and  others  have,  however,  shown  that  in  eclampsia 
pulmom-v  emboli  containing  small  chorionic  villi  and 
masses  of  syncytium  are  not  uncommonly  tound.  It  i>. 
therefore,  pi^ssiblc  that  this  disease  is  accompanied  by  a 
renewed  active  penetration  of  maternal  vessels  l.N  tlu 
syncvtium.an.l  t,)  this  extent,  in  the  case  ot  eclampsia,  post- 
mortem conditions  lend  support  to  the  placental  theory. 
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Direct  intoxication  by  the  accumulation  of  syncytium 
in  U      h  ood  iH  not  the  only  form  u.  which  .he  „lacen  a 
lory  maybestatedMtispo.sihU.that  complex  ox^^^^^^^^^^^^ 
may  be  seceU^d  in  the  placenta  and   passed   thcnu     no 
tbe  maternal  circulation.     Many  attempts  have  been  nuvd 
eparate  such  toxic  bodies  from  the  p  acenta,  -^h  'u  1^    U. 
and  in  disease,  but  no  conclusive  results  have  been  obtamtd. 
T^^  e  ,8    therefore,  no  actual  proof  that  the  placenta  can 
S  onue  tls.       interesting  observations  beann.  upon 
this  point  have,   however,  been  recently  nja.le  b     ..urns 
Youna      Th;.    observ,-.    .-laims   to    have    shown    that  .t 
placental  cotyledon  becomes  separated  fr.mi  the  u.-me  ua 
bv  hannorrhage,  massive  necrosis  of  the  sc-parated  cotylclo 
oLr-,  the  'esulting  pWucts  of  placental  -tol^^.s  w. 
freely  enter  the  maternal  blood,  and  he  suggests    hat  su <  h 
a  nmss  of  necrotic  tissue  nmy  become  the  source  ot    ox  c 
bodies  capable  of  producing  either  eclamps.a,  or  other  to  m 
of    pregnancv    toxaemia.     This    view    implies    that    retro 
placenttl  or^etro-ovular    ha.norrhage    ^^--^^^^^^'^ 
placental  chorionic  necrosis  is   the    prnnary  -^^^^J"'}^ 
[oxa^mia,  and  therefore,  without  U,  toxa-nua  -■  1  -t --  - 
Young-s  observations  were  confined  to  cases  ot  eck  npsia, 
and  can  be  easily  tested  by  the  systematic  exammation  of 

eclamptic  placenta.  , 

While  in  the  meantime  no  definite  conclusion  can  be 
reached    it  must  be  said  that  the  weight   ot  evidence  is 
on,dy  in  favour  of  the  theory  of  the  placental  (chorionic 
orl   of   pregnancv  toxa.nias.     In   the  case  ot  cclam  su 
thfcvidence  is  stronger  than  in  the  case  of  any  of  the  other 
toxa^nias. 


Albuminuria  and  Eclampsia 

Albuminuria  occurring  during  pregnancy  may  be  due  to 
(I)  ;;.e-ex/.s;i«f/ /•e««^/^s««.se--^/7.,  chroim.  ncphnt.s  ;  (-)  y /eg- 

JL  The  atter  is  spoken  of  as  'the  albuminuria  of 
;"  gnancy,'  and  must  be  sharply  distinguished  from  •  ne 
Ker  viriety,  which  will  be  considered  in  t  ^  group^  . 
.  disorder,  associated  with  Pregnancy.  ;^'^^»'"""  j  .'"^f, 
eclampsia  must  be  considered  together  because^  although 
^ckmpLv  may  very  exceptionally  occur  without  albu.ninuna, 
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they  arc  p.imost  invariably  associated.  This  association  is 
infieed  so  marked  that  the  conclusion  cannot  be  avoided  that 
they  are  due  to  one  and  the  same  cause.  It  must,  however, 
always  be  borne  in  mind  that  the  majority  of  c-ses  of  albu- 
minuria terminate  favourably  without  the  supervention  of 
eclampsia  ;  further,  it  cannot  be  said  that  the  higher  the 
degree  of  albuminuria  the  greater  is  the  risk  of  eclampsia. 

Strictly  speaking,  albuminuria  is  but  a  symptom,  and  in 
the  disease  which  is  conveniently  designated  'the  albu- 
minuria of  pregnancy  "  other  clinical  features  of  great  impor- 
tance are  found  besides  the  presence  of  albumen  in  the  urine. 
We  must  be  careful,  therefore,  to  exclude,  in  addition  to  pre- 
existing renal  disease,  such  transient  causes  of  albuminuria, 
as  fatigue  and  dvspepsia, which  may  give  rise  to  it  temporarily 
in  any  circumstances.     Albumen  due  to  these  causes  only 
occurs  in  traces.     Contradictoiy  statistics  have  been  pub- 
lished as  to  the  frequency  with  which  albuminuria  is  to  be 
found  in  pregnant  women,  the  proportion  varying,  according 
to  different  observers,  from  3  to  50  per  cent.     The  highest 
rate  of  frequency  occurs  in  parturient  women,  and  there  is 
no  doubt  that  in  a  large  majority  of  primipara?,  and  in  a 
smaller  proportion  of  multipara;,  traces  of  albumen  occur  in 
the  urine  during  normal  labour,  and  disappear  at  once  when 
labour  is  over.     This  condition  does  not  concern  us  at  present 
but  will  be  referred  to  again  later  on.     Excluding  parturition, 
the  rate  of  frequency  of  albuminuria  in  pregnant  women 
probablv  does  not  exceed  3  to  5  per  cent.,  and  from  this 
must   still  be  deducted  cases  of  pre-existing  renal  disease 
and  cases  of  transient  functional  albuminuria.     It  will  there- 
fore be  seen  that  the  disease  we  are  considering  is  fairly 
uncommon. 

Clinical  Features.— The  albuminuria  of  pregnancy  is 
practically  confined  to  the  latter  liaK  of  the  period  of  gesta- 
tion, and  seldom  manifests  itself  earUer  than  the  sixth  month 
(twenty-sixth  week),  although  cases  of  eclampsia  at  the  fifth 
month  have  been  recorded.  It  is  much  more  frequent  in 
primigravida^  than  in  multipara'.  Ca.ses  liitler  greatly  in 
severity  :  in  some  the  only  symptom  is  a  moderate  amount  of 
albumen  in  the  urine,  which  disappears  under  treatment  ;  or, 
even  when  persisth>g,  it  may  be  unaccompanied  by  other 
symptoms,  and  may  not  interrupt  the  developtoeut  of  the 
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ovum  or  the  course  of  the  pregnancy.  Every  case,  however, 
requires  careful  management,  for  the  risk  of  otlier  and  more 
serious  symptoms  supervening  is  always  present.  Thus 
albuminuria  is  frequently  accompanied  by  other  urmary 
changes,  and  by  amemia  and  anasarca  ;  frequently  it  leads  to 
death  of  the  fcctus  in  lUero  and  the  occurrence  of  premature 
labour  •  more  rarelv  it  leads  to  the  occurrence  of  retinitis, 
or  terminates  in  convulsions  (echtmima).  These  conditions 
must  now  be  considered  in  more  detail. 

Urinary  Changes.— Vn  the  eailicr  stages  of  the  affection 
tlie  urine  is  almndant,  pale,  of  low  specitic  gravity,  and  con- 
tains a  diminished  proi)ortion  of  total  soliils.     The  amount  of 
albumen  present  is  a  rough  indication  of  the  seventy  of  the 
case      There  may  be  but  a  trace  ;    usually,  however,  the 
amount  is  considerable  ( ,'„  to  J  })er  cent.,  Esbach).  and  in  the 
worst  cases  of  all— viz.,  those  which  terminate  in  eclampsia— 
the  urine,  when  tested  dining  the  eclamptic  seizures,  usually 
solidifies  on  boiling.     The  amount  of  albumen  is  not  m  itself 
a  reliable  index  of  the  liability  to  eclampsia,  for  many  cases 
with  a  heavy  albumen  output  terminate  without  convulsions. 
It  has  »)een  observed  that  a  large  proportion  of  the  albumen 
is  serum  globulin,  but  we  do  not  know  the  signiticance  of  this 
l)oint,  and,  owing  to  technical  ditliculties  in  estimation,  the 
exact  proportion  of  globulin  to  albumen  has  not  been  worked 
out  in  a  series  of  cases.     Of  more  importance  is  the  occur- 
rence of  casts  which  can  usually  be  found  ;  they  are  hyaline 
and  granular,  and  often  show  fatty  degeneration.     Rcil  and 
white   l)lood-corpuscles   are   also   occasionally   found.     The 
total  amount  of  urea  excreted  is  fairly  normal.  l)ut  a  diminu- 
tion usually  occurs  in  connection  with  eclampsia.  an<l  a  fall 
in  the  output  of  urea  is  an  important  premonitory ^sign  of 
tliis  complication.     When  anasarca  is  marked,  the  amount 
of  urine  excreted  becomes  scanty,  while  in  eclampsia  the 
secretion  is  very  scanty,  and  may  even  be  suppressed. 

Aniemia  and  Anasarca.— Tlw^^e  two  conditions  are  usually 
associateil,  and  it  is  rare  to  find  one  marked  without  the 
other  being  almost  equally  so.  The  pallor  of  the  face  and 
mucous  membranes  forms  one  of  the  most  striking  features 
of  these  cases,  and  gives  rise  at  once  to  the  suspicion  of 
albuminuria.  The  anasarca  affects  chieHy  the  lower  extremi- 
ties  the  vulva,  and  the  abdominal  wall  :    it  is  said  to  occur 
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also  in  the  face  and  upper  extremities,  but  with  such  a 
distribution  the  greatest  care  should  be  taken  to  exclude 
chronic   Brighfs  disease.     Clinical  experience  shows,  how- 
ever   that   cases  in  which  extensive  .edema  occurs  rar-ly 
deve'lop  eclampsia.     The   pre-eclamptie   state  is,   however, 
sometimes    attended    with    puffiness    of    the    eyelids.      The 
oedema  of  the  lower  extremities  may  be  extreme,  and  some- 
times the  labia  majora  become  greatly  enlarged,  so  as  to 
interfere  with  the  dilatation  of  the  vulva  durmg  labour.     It 
is  said  that  anasarca  may  occur  to  a  marked  degree  without 
albuminuria,  or  that  it  may  appear  first,  but  this  is  unusual. 
Death  of  the  Foetus,  and  Premature  Labour.— A  heavy 
foetal  mortality,  probably  over  50  per  cent.,  attends  the 
albuminuria   of   pregnancy.     It   is   largely   independent   of 
eclampsia.     The  foetus  perishes  in  vtero,  and  the  ovuni  is 
then  thrown  off,  either  at  once  or  withm  a  few  weeks  ; 
amelioration  of  the  general  symptoms  sometimes  follows  the 
death  of  the  fcetus,  even  when  it  is  retained  for  some  time 
in  the  uterus.     Often,  however,  a  living  premature  child  is 
born   but  it  is  usually  undersized  and  feeble  and  its  chance 
of  su'rviving  is  but  small.     Placental  disease  is  present  ma 
considerable  proportion  of  these  cases,  and  appears  to  be 
an  important  factor  in  causing  the  death  of  the  foetus  and 
in  inducing  labour  prematurely.     This  disease  consists  in 
extensive  infarction  of  the  placental  substance— a  change 
which  will  be  again  referred  to  later  on  (see  p.  IG')). 

Edawjma.^Wc  do  not  know  the  exact  proportion  ot 
cases  of  albuminuria  which  terminate  in  eclampsia  ;    it  is 
probably  small.     But  eclampsia  is  by  no  means  confined  to 
cases  in  which  there  has  been  pievious  clinical  evidence,  ot 
longer  or  shorter  duration,  of  the  existence  of  albuminuria. 
Eclampsia    accompanied    by    albuminuria    may    suddenly 
supervene  in  pregnant  women  who  have  previously  been  in 
apparentlv  good  health  ;  or  eclampsia  may  sometimes  come 
on  in  this  wav  with  no  attendant  albuminuria.     The  con- 
vulsions are  indistinguishable  in  their  general  characters  and 
course  from  those  of  uiwmia,  pnd  the  differential  diagnosis 
from  the  former  mav  [uesent  insuperable  difficulties.     Some- 
times eclampsia  is  ushered  in  by  a  definite  pre-eclamptic 
Htage.  the  clinical  recognition  of  which  is  of  great  importance 
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complication  of  labour,  and  the  consideration  of  its  ilinical 
features  and  treatment  will  therefore  be  postponed  till  a 

later  section. 

Pathological  Anatomy  of  Eclampsia.— Cases  ot  albu- 
minuria are  rarely  fatal  unless  complicated  with  eclampsia  ; 
the  ])athology  of  the  albuminuria  of  pregnancy  has  therefore 
been  somewhat  difficult  to  elucidate,  but  abundaiTt  evidence 


Degenerated  renal   epithelium 


Fin.  .-,(i.     Reiuil  Tubules  fr-.m  a  Case  of  E-lauii-sia  ;  .>;""";'"<;^^  ''"''t 
Globules  occur  in  the  1  )c-enerate.l  Cells,     (llainilton  Hell.) 

has  now  been  accumulated  to  show  that  in  fatal  cases  ot 
eclampsia  definite  morbid  changes  occur  in  the  liver  and 
kidneys,  and  a  further  series  of  changes  is  also  f..und  in  the 
spleen,  brain  and  other  organs. 

Kidneys  and  LVe/ers.— Definite  renal  changes  are  fouml  in 
!ti»  per  cent,  of  autopsies  on  cases  of  eclampsia.  The  most 
important  changes  occur  in  the  renal  cortex,  and  they  are  of 
the  nature  of  degeneration,  not  intlammution.  The  vhole 
kidney  is  enlarged,  the  cortex  swollen  and  pale  ;   tne  pallor 
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(ansemia)  appears  to  be  due  to  vaso-motor  spasm  affecting  the 
cortical  arterioles.  Cloudy  swelling  with  granular  and  fatty 
degeneration  of  the  epithelial  cells  of  the  convoluted  tubules 
is  apparent  on  microscopical  examination  (Fig.  56).  Small 
interstitial  haemorrhages  and  areas  of  necrosis  are  also  found 
in  the  cortex,  and  thrombosis  is  often  prf''^.  iit  in  the  capil- 
laries of  the  glou.oruh.  These  change  .'  not  universal,  but 
occur  in  patches,  the  remainder  of  the  renal  substance  being 
healthy.  In  albumiinuia  without  eclampsia  the  degenera- 
tive changes  occur,  but  not  the  areas  of  ha>morrhage  and 
necrosis  :  this  condition  is  often  called  the  pregnancy  kidney. 
These  changes  are  transient,  and,  in  the  great  majority  of 
cases  that  recover,  they  disajipear  rapidly  after  labour,  but 
it  is  stated  that  the  condition  may  occasionally  i)ass  into 
true  parenchymatous  nephritis.  The  rapid  disar.pearance 
of  the  renal  changes  can  of  course  be  watched  by  observation 
of  the  urine  during  the  puerperium. 

In  a  certain  proportion  ot  latal  cases  of  eclampsia,  dilata- 
tion of  one  or  both  ureters  above  the  level  at  which  they  cross 
the  pelvic  brim  has  been  shown  to  occur,  and  some  writers 
have  estimated  its  frequency  as  one  in  five.  The  unfavour- 
able influence  of  this  change  upon  the  functional  activity, 
and  even  the  structure,  of  the  kidney  is  obvious.  It  is 
therefore  a  factor  of  importance  in  the  causation  of  albu- 
minuria, but  it  m>ist  be  regarded  as  a  contributory,  not  an 
essential,  factor.  It  is  most  frequently  found  in  primi- 
gravida^.  and  may  be  occasioned  by  the  uterus  itself,  or  by 
direct  pressure  of  the  fojtal  head  upon  Die  ureter  ;  for  we 
know  that  in  the  last  two  to  three  months  of  pregnancy  the 
foetal  head  usually  occupies  the  pelvic  brim  in  primipara'. 
Lu'er.— Changes  in  this  organ  are  almost  invariably 
d  in  cases  of  eclampsia  :  they  are  of  great  impoitance 
and  are  regarded  by  some  authors  as  lesions  specifically 
characteristic  of  this  flisease.  To  the  naked  eye  ha>mor- 
rhages  beneath  the  capsule  and  on  the  cut  surface  are  the 
most  constant  feature  ;  they  may  be  small  and  numerous, 
or  they  may,  by  fusion,  form  large  areas.  The  whole  organ 
may  be  enlarged  by  the  extent  of  these  ha'inorrhages  ; 
soniotinics  it  is  sina!!  and  rcstnibk-s  the  liver  of  acute  yellow 
atrophy.  On  the  cut  surface  areas  of  ill-defined  outline 
may  be  seen,  paler  than  the  surrounding  liver  substance, 
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which,  when  examined  microscopically,  appear  as  areas  of 

massive  necrosis.  ,       j 

Microscopically   the   changes  which   are  found  are  as 
follows    -(a)  Degenerution  of  hepatic  cell>.,  beg.nnmg  at  the 
neripherv  of  the  hepatic  lobule  and  proceeding,  in  some  areas, 
to  totafcell  destruction  (Plate  III. «).     In  the  early  stages 
the  affected  cells  become  cloudy  and  lose  their  affinity  for 
stains  •  later  the  cell  body  becomes  disintegrated  and  breaks 
down  into  debris,  the  nucleus  being  the  last  part  to  persist. 
(b)  Interstitial  ha>morrhages,  either  diffused  and  slight  in 
extent   or  forming  gross  haemorrhages,  with  compression  or 
disintegration  of  the  liver  substance.     Considerable  deposits 
„f  fibrin  are  also  found,     (c)  Thrombosis  of  vessels,  for  the 
most   part  those  of  microscopic  size,  sometimes  affecting 
hirae  ones.     Two  kinds  of   thrombi  have  been  observed, 
viz"  the  common  fibrinous  thrombus,  and  the  non-hbrinous 
or  agglutinative  thrombus.     The  presence  of  the  latter  a.^s 
observed  by  Fle.Kner  and  others  ;  their  importance  from  t^ie 
standpoint  of  causation  will  be  referred  to  below,     {d)  De- 
generative   changes    have  been  found   in   the  endothe ha 
lining  of  the  capillaries,  and  to  these  changes  the  interstitial 
haemorrhages  are  probably  due. 

The  changes  just  described  usually  occur  diffused  over 
the  whole  organ  in  greater  or  less  degree.  In  addition  block.s 
of  tissue  of  considerable  size  may  be  affected,  the  so-called 
'  massive  necrosis.'  This  probably  arises  from  blocking  of 
a  vessel  of  consider  ble  size  by  thrombosis,  which  suddenly 
cuts  off  the  blood  supply  fron    the  area  served  by  it. 

Fatal  cases  of  eclampsia  occasionally  occur  in  which 
little  if  any  morbid  changes  can  be  found  in  the  liver. 

Spleen  —The  spleen  is  enlarged,  congested,  and  tro- 
„„cntlv  presents  haemorrhages,  situated  sometimes  beneath 
the  capsule,  sometimes  in  the  connective-tissue  trabecular  of 
the  organ.  Degenerative  changes  are  -not  marked,  as  the 
spleen  contains  no  epithelium,  but  areas  of  necrosis  may  be 

found.  „        ,  .     „rK  4.     f 

jirain  —Morbid  appearances  are  found  in  90  per  cent,  ot 
cases  •  they  consist  of  small  luemorrhagcs  and  scattered 
area-  of  necrosis  :  in  the  neighbourhood  of  the  areas  ot 
necrosis  capillary  thrombosis  similar  to  that  in  the  liver  is 
found.     Occasionally  a  large  cortical  or  ventricular  hsemor- 
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rliago  is  found  ;  five  i-asos  of  t  his  kincl  have  been  collected  hy 
Fairbain  and  (^arver. 

neoii.—SvixUvrod  areas  of  ch)udy  degeneration  and 
necrosis  also  occur  in  the  heart  muscle. 

Among  the  rarer  changes  ft)»nKl  in  eclampsia  may  be 
mentioned  necrosis  in  the  pancreas  and  certain  ..f  the 
endocrinous  glantls.  and  embolic  infarction  of  the  hniga ; 
the  infarcts  may  contain  villi,  syncytial  masses,  and  masses 
of  necrotic  tissue  from  the  liver.  As  illustrating  the 
general  tendency  to  ha'morrhage  in  eclampsia  it  may  be 
mentioned  that  gross  ha>morrhages  are  sometitncs  found 
apart  from  Axe  viscera,  e.g.  in  the  connective  tissue  of  the 
abdomen. 

faiu.'<.—\t  i.'  a  significant  fact  that  convulsions  nuiy 
occur  in  the  child  born  of  an  eclamptic  mother  ;  usually, 
l-.owever.  it  is  bom  dead.  In  the  liver,  changes  resembling 
those  in  the  maternal  liver  have  been  met  with,  and  some 
observers  state  that  they  can  always  be  found.  Renal 
changes  also  occur,  but  it  is  ditticult  to  distinguish  them  from 
similar  changes,  not  uncommonly  found,  in  fa-tuses  which 
die  fro-n  other  causes. 

Etiology.— («)  Of  the    Album  in  uria  of  Pregjwnnf.— The 
changes  met  with  can  all  be  best  explained  on  the  assump- 
tion that  a  toxa-mic  condition  precedes  them.  The  immediate 
cause  of  the  appearance  of  albumen  in  the  urine  is  to  be 
found   in   the   degenerative   changes   in   the   renal   cortex. 
Antemia  of  the  cortex  from  arterial  spasm,  directly  set  up  by 
a  toxic  condition  of  the  blood  circulating  through  the  kid- 
neys,   is    probably    the    first    change.     The    degenerative 
changes  in  the  renal  epithelium  which  follow,  lead  to  albu- 
minuria and  the  formation  of  casts,  and  thus  the  morbid 
condition  of  the  maternal  blood  becomes  aggravated  by  the 
deficient  functional  activity  induced  in  the  kidneys.     Dila- 
tation of  the  ureters,  when  present,  may  be  a  contributory 
factor  in  their  causation,  but   the   state    of   the   blood   is 
probably  the  essential  factor  in  all  cases.     General  ana>mia 
and  anasarca  may  also  be  explained  by    the    toxic    con- 
dition    '>f    the    binnd  ;     and    the        me    explanation   will 
obviously  account    for   the  death   of  the  ftjetus   in    utero, 
through  direct  intoxication  or  through  the  changes  induced  in 
the  placenta.    When  eclampsia  supervenes,  during  the  course 
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of  nll)uminuna.  it  is  probable  that  t  lie  inorbidcomlition  of  the 
blood  steadily  incrcaHcs,  gradually  inducing  changes  in  the 
liver,  and  when  the  toxa-mia  reaches  a  certain  height  (ionvid- 
sions  suddenly  come  on.  In  this  way  the  clinical  phenomena 
of  albuminuria  and  of  eclampsia  may  be  alike  referred  to  a 
toxic  condition  of  the  blood,  which  may  yield  to  appropriate 
treatment,  or  which  may  progressively  increase  until  it 
attains  a  degree  of  severity  incompatible  with  life. 

(h)  6>/AV/rt»(yM!a.— Although  albuminuria  and  eclampsia 
are  so  closely   related   in   setpu-nce    to    one   another   they 
are  not  absohitely  interdependent.     Instances  of  eclampsia 
occur  in  which  there  was  no  recognisable  preliminary  stage 
of   albuminuria;     the  disease   -upervenes    without    serious 
warning  in  a  pregnant  woman  ap|)aiently  in  good  health. 
In  the.se  cases  eclampsia  and   albuminuria  appear  simul- 
taneously.    In  other  and  rarer  instances  eclampsia  may  run 
its  course  to  a  fatal  ending  without  albumen  y)eing  found     i 
the  urine  at  all.  and  without  the  characteristic  renal  changes 
being  developed.     The  hepatic  changes  are  however,  well 
marked  in  such  cases,  and  in  them  the  stress  of  the  poisoning 
appears  to  fall  upon  the  liver.     It  is,  therefore,  probable 
that  the  toxic  bodies  ccmcemed  are  complex  ;    that  some 
act  especially  on  the  kidneys,  others  on  the  liver,  and  that 
they  are  present  in  variable  proportions.     It  may  in  time 
prove  possible  to  distinguish  two  corresponding  clinical  types 
of  eclampsia,  the  renal  and  the  hepatic  ;    in  the  meantime, 
however,  our  knowledge  of  the  correlation  of  clinical  types 
with  post-mortem  ciianges  is  not  sufficient  to  warrant  this. 
At  the  present  time  we  cannot  go  further  than  to  say 
that  eclampsia  is  due  to  a  complex  toxccmia,  the  constituent 
factors  of  which  are  still  to  be  worked  out. 

An  interesting  analogy  has  been  pointed  out  by  Leith 
Murray,  between  the  pathological  changes  found  in  eclampsia 
and  those  due  to  death  from  snake  poisoning.  Cobra  venom 
contains  five  toxic  principles,  which  can  be  traced  by  the 
effects  which  they  produce,  viz.,  (1)  thrombotic;  (2)  ha-mo- 
lytic  ;  (3)  haMnagglutinative  ;  (4)  endotheliolytic  ;  (o)  neuro- 
t"oxic'.  Leith  Murray  suggests  that  similar  effects  can  all  be 
traced  in  cases  of  eclampsia;  (1)  iibriiu.iis  thrombosis  is 
widespread  in  the  liver  ;  (2)  destruction  of  blood  cells  occurs  ; 
(3)  non-fibrinors  thrombi  are  found  ;    (4)  degeneration  of 
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capillary  endothelium  is  common;  (5)  convulsions  and 
coma  may  be  due  to  direct  action  of  a  toxic  body  upon  the 
higher  nerve  centres. 

This  analogy  cannot  fail  to  lend  support  to  the  toxscmic 
theory  of  the  causation  of  this   iisease. 

Reasons  have  been  advanced  on  a  previous  page  for 
beheving  that  the  chorion  is  the  ultimate  source  of  all 
pregnancy    toxa?miag      Eclampsia    is    a    disease    which    is 
unknown  before  the  formation  of  the  placenta    w        the 
exception  that  a  few  cases  have  been  recorded  in  couucction 
with  vesicular  mole.     Fully  developed   chorionic  villi   are 
accordingly  the  source  to  which  we  must  look  for  the  toxins 
of  eclampsia.    Up  to  the  present  time  attempts  to  isolate  from 
the  placenta  of  ecla-  ipsia  toxic  liodies  capable  of  reproducing 
the  symptoms  in  animals  have  not  been  convincing,  owing 
to  the  great  technical  ditficulties  involved  in  the  preparation 
of  the  material.     Until  this  has  been  done,  actual  proof  of 
the  placental  source  of  the  toxins  is  lacking.     This  cannot 
be  held  however,  to  discredit  the  theory,  which  is  supported 
by  much  indirect  evidence  and  which  reasonably  explains 
the  main  features  of  the  disease. 

One  serious  objection  to  the  theory  of  placental  toxa-min 
must,  however,  be.  mentioned,  viz.    that  in  a  considerable 
proportion  of  cases  eclampsia  begins  after  labour,  during 
the  first  few  days— first  to  fourth— of  the  puerperium  (see 
p    527).     Now  chni'-al  observations  have  shown  that  rapid 
improvement  in  the  condition  of  the  kidneys  usually  follows 
delivery  in  cases  of  albuminuria,  and  it  is  believed  that  the 
toxic  condition  of  the  blood  also  speedily  diminishes.     In 
the  cases  under  consideration  we  must  assume  continuance 
or  exacerbation  of  the  toxa-mia  after  labour.     This  presents 
great  difficulties,  since  it  is  the  opposite  of  what  usually 
occurs  ;    but  it  may  be  said  that  these  cases  are  almost 
equally  difficult  to  explain  upon  any  other  theory  of  eclami)- 
sia  that  has  ever  been  advanced.     Clinically  they  are  often 
severe,  and  even  fatal,  and  show  the  post-mortem  characters 
already  described.  .     . 

When  it  is  recollected  that  the  toxa?mia  of  ecli  mpsia  is 
a  complex  condition,  the  difficulty  offered  by  puerperal  cases 
is  diminished.  The  widespread  degenerative  changes  which 
have  been  described  in  the  kidneys,  liver,  spleen,  endocrinous 
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glands,  pancreas,  etc..  must  inevitably  lead  t..  >^iicii  formid- 
able changes  in  metabolism  as  to  nuiintaiH  a  condition  of 
toxaemia,  even  after  the  source  of  the  toxic  bodies  which 
induced  these  changes  has  been  eliminated.     Tlu    failure  of 
the  eliminatorv  functions  further  aggravates  the  general  con- 
ditions     ( 'linical  evidence  clearly  shows  t  hat  the  alimentary 
canal  is  one  great  channel,  probably  a  vicarious  one,  for  the 
elimination  of  the  eclamptic  toxin..     (Jastric  and  intestma 
lavage  influences  favourably  the  course  of  the  disease,  and 
Tweedy   has   further  shown   that    the   withholding  of   all 
stomach  food,  except  water,  also  exerts  a  favourable  influ- 
ence     Diminution  of  the  excretion  of  urine,  and  the  appear- 
ance of  diacetic  acid  and  fi  oxy-butyric  acid  in  the  blood 
are  not  the  direct  result  of  the  toxins,  but  are  due  to  the 
structural  organic  changes  induced  by  them.     Certain  oi 
the  symptoms  of  eclampsia,  such  as  high  bloo<l  pressure, 
may  be  due  to  excitation   of  the  adrenals  or  pituitary, 
others  such  as  the  rapid  pulse,  may  be  due  to  excitation  of 
the  thyroid  or  parathyroids. 

It  is,  therefore,  obvious  that  when  the  eclamptic  toxins 
have  begun  their  work  their  effects  will  soon  be  supple- 
mented by  other  toxins  derived  from  perverted  action  of 
viscera  of  great  importance,  or  from  extensive  areas  of  tissue 
which  have  undergone  necrosis.  The  widespread  changes 
thus  induced  may  lead  to  acute  toxemia,  even  after  the 
absorption  of  further  quantities  of  the  primary  poison  has 
been  rendered  impossible  by  the  removal  of  the  placenta.  _ 

If  it  is  admitted  that  the  weight  of  evidence  is  in  favour 
of  the  placenta  as  the  source  of  the  eclamptic  toxins,  we 
still  do  not  know  how  their  production  is  brought  about. 
T^he  suggestion  of    Young   has    been   already    mentioned, 
viz.,    that   they   are   the   products    of   autolysis   resulting 
from    massive    necrosis    induced  by  sudden  arrest  of  the 
maternal  blood  supply  to  a  large  area  of  placental  tissue. 
This  again  may  be  associated  with  retro  placental  lia>mor- 
rhage  causing  separation  from  the  uterine  wall,  or  extensive 
thrombosis    of   the    sub-placental    sinuses.     On    the   other 
hand,  the  toxemia  may  conceivably  be  induced  by  the 
passage  of  syncytial  masses  in  abnormal  (iiiantity  into  the 
maternal  blood.     In  what  manner  this  could  be  brought 
about  we  do  not  know. 
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Only  brief  mention  can  be  made  of  the  older  theories  of 
the  eausivtion  of  eclampsia  which  have  been  advanced. 

The  Uriemic  Theory.— TWn*  wa«  one  of  the  earliest 
scientific  attempts  to  explain  eclampnia.  In  its  clinical 
features  eclampsia  closely  resembles  ura>mia  :  but  chronic 
renal  disease  which  is  the  usual  precursor  of  urjcmia,  is 
quite  uncommon  in  cases  of  eclampsia,  and  the  i)ost-mortcm 
changes  are  quite  different. 

The  Pressure  Theories. — The  occasioiud  occurrence  of 
dilatation  of  the  ureter  in  eclampsia  has  been  already  referred 
to.  When  this  association  was  first  observed,  it  was  reganled 
as  a  possible  explanation  of  the  disease,  the  convulsions  being 
regarded  as  induced  by  acute  dilatation  of  the  ureter  and  renal 
pelvis.  This  theory  is  disproved  by  the  fact  that  ureteral 
pressure  is  only  an  occasional  accompaniment  of  the  disease. 
The  right  ureter  is  the  one  usually  affected,  and  direct  com- 
pression of  this  duct  against  the  pelvic  brim  by  the  gravid 
uterus  or  by  the  foetal  head,  is  the  probable  explanation  of  it. 
Compression  of  the  renal  veins  by  the  uterus  in  the  last 
two  months  of  pregnancy  has  also  been  suggested  as  a  cause, 
but  there  is  no  evidence  whatever  in  favour  of  it. 

Bacterial  injection  has  also  V)een  suggested,  but  no 
isolation  of  an  organism  has  ever  been  made.  In  this  con- 
nection, however,  it  may  be  noted  that  there  is  a  certain 
amount  of  evidence  that  eclampsia  may  assume  an  epidemic 
form  ;  certainly  its  occurrence  in  a  series  of  cases,  followed 
by  long  intervals  of  freedom,  has  been  observed  in  several 
rnatemity  hospitals. 

Treatment  of  the  Albuminuria  of  Pregnancy.— The  early 
recognition  of  the  occurrence  of  albuminuria  in  pregnancy 
is  of  great  importance  both  to  the  mother  and  the  tVetus. 
Regular  examination  of  the  urine  every  month  during  the 
latter  half  of  pregnancy  in  the  case  of  a  primigravida, 
whether  healthy  or  not.  ought  to  be  regarded  as  indispensable 
in  order  to  obtain  the  earliest  indication  of  renal  trouble. 
The  presence  of  albumen  is  a  warning  sign  that  a  slate  of 
toxcemin  way  he  present.  Further  investigation  must  then 
;>e  made  in  order  to  decide  whether  the  condition  is  a  toxic 
albuminuria  or  not.  The  importance  of  treating  albuuun- 
uria  early  hcs  in  the  fact  tint  such  treatment  is  almost 
always   successful    in   averting    eclampsia,   and    mast    be 
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insiHti'<l  upon  in  all  oasos,  whether  llie  patient  is  obviously 
ill  or  not.  Durinj;  tin-  course  of  the  treatment  daily  estima- 
tions of  the  total  urinary  secretion  and  of  the  output  of  urea 
ought  also  to  be  ma(U>,  for  a  fall  in  the  excretion  of  urea  is 
an  important  premonitory  sign  of  eclampsia. 

The  treatment  consists  in  the  main  in  proniotinj.'  ;■   ■; 
action  of  the  various  organs  of  excretion,  and  re<;ulating  diet 
so  as  to  diminish  as  far  as  possible  the  work  thrown  upon  the 
digestive  organs,  especially  the  liver.     Milk  should  be  the 
staple  article  of  (Uet.  and  the  patient  should  taki'  from  3  to  4 
])ints  daily,  but  except  in  the  worst  cases  tish  and  cliicken 
may  be  added.     The  diet  should  be  free  from  salt.     Alcohol, 
meat,  and  rich  food  must,  of  course,  be  forbidden,  and  the 
skin  should  be  kept  acting  freely  by  daily  sixjnging.     In  a 
severe  case  the  patient  should  be  confined  to  bed,  aiul  the 
eliminative  treatjnent  described  on  p.  53:5  carried  out  either 
partially   or.   if   necessary,   in  its  entirety.     The  effect   of 
treatnu'nt  can  easily  be  watched  by  systematic  examination 
of  the  urine,  and  in  a  favourable  case  the  amount  of  albuim-n 
will  diminish  and  the  casts  disappear,  while  the  amount  of 
urea  remains  satisfactory  ;   but  it  will  be  remembered  that 
upon  milk  diet  the  excretion  of  urea  is  naturally  below 
normal.     The  anasarca  will  usually  diminish  greatly  if  the 
patient  is  kept  in  bed.     Sometimes  a  large  labial  swelling 
due  to  oedema  is  formed,  which  causes  considerable  distress  ; 
this  may  be  relieved  by  puncture  with  a  Southeys  tube 
under  careful  antiseptic  precautions.     If  the  course  of  the 
disease  cannot  be  controlled  in  this  way  the  prognosis  is 
grave  ;   the  fret  us  will  probably  die  in  ntero  ;  or  premature 
laijour  may  come  on,  with  the  sacrifice  of  the  life  of  the 
child  ;  or  possibly  the  dreaded  complication  of  eclampsia 
may  supervene. 

In  all  serious  cases  an  ophthalmoscopic  examination  of  the 
fundus  siiould  be  made.  If  retinal  haemorrhage  or  exudates 
are  found  the  condition  is  too  grave  for  palliative  treatment 
and  pregnane.  "»u^t  be  terminated.  A  high  percentage  of 
albumen,  persisting  in  spite  of  treatment,  is  of  almost  equally 
grave  significance. 

The  induction  of  premature  labour  in  cases  ivhich  resist 
medical  treatnu'iit  is  perfectly  justifiable  and  should  i. -t  be 
delayed.     It  offers  an  escape  from  the  risks  of  eclampsia, 


''  ! 


:  I 


il 


126 


ABNORMAL  PREGNANCY 


and,  the  chances  of  the  fcetus  being  already  seriously 
jeopardised,  the  question  can  be  weighed  almost  solely  with 
reference  to  the  interests  of  the  mother.  The  treatment  of 
eclampsia  will  be  considered  in  connection  with  the  com- 
plications of  labour  (p.  530). 

Hyperemesis  Gravidarum  :  Toxaemic  Vomiting 
The  common  occurrence  of  nausea  and  vomiting  as  a 
-vmptom  of  normal  pregnancy,  present  usually  from  the 
second  to  the  fourth  or  fifth  month,  has  been  mentumed  on 
a  previoxis  page  (p  85).  As  a  symptom  it  varies  greatly  in 
severity,  but  does  not  affect  the  patient's  health  and  has  no 
imfavou'rable  influence  upon  the  ovum.  The  disease  known 
a^  hvperemesis  gravidarum  is  met  with  at  the  same  period 
„f  gestation  and  all  gradations  between  ordinary  morning 
sickness  and  the  worst  form  of  this  disease  may  be  met  with. 
Great  divergence  of  opinion  has  been  expressed  upon  its 
causation,  and  it  has  gradually  become  evident  that  a  number 
of  different  conditions  have  been  included  and  described 
under  the  same  name.  Three  groups  of  cases,  the  causation 
of  which  is  essentially  different,  may  be  distinguished,  viz., 
associated    vomiting,     hysterical    vomiting,    and     tox<xmic 

vomiting.  ,  .      i 

Associated  Vomiting.— Such  conditions  as  gastric  ulcer, 
gastric  cancer,  alcoholic  gastritis,  cirrhosis  of  the  liver,  and 
cerebral  disease— conditions  which  are  all  characterised  by 
vomiting— when  occurring  in  association  with  pregnancy, 
may  give  rise  to  intractable  vomiting.  These  cases  must 
therefore  be  excluded  by  careful  clinical  examination  before 
the  case  can  be  considered  as  an  example  of  vomiting  due  to 
pregnancy.  Occasionally  chronic  intestinal  obstruction  m 
pregnancy  has  been  overlooked  on  account  of  the  obtrusive 
character  of  the  vo-  liting,  and  the  case  treated  as  one  of 
toxemic  vomiting,  with  disastrous  results. 

Hysterical  Vomiting.— Severe  and  persistent  nausea  and 
retchina  are  not  infrequently  met  with  in  pregnant  women  of 
neurotic  temperament  ;  no  loss  of  flesh  or  other  sign  of 
illness  accompanies  it,  and  although  troublesome  the  con- 
dition is  of  small  clinical  importance.  But  sometimes  very 
severe  vomiting  from  hysteria  occurs  in  pregnancy.     As  a 
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rule,  hy3terical  vomiting  does  not  lead  to  loss  of  flesh,  but 
wasting  is  often  associateil  with  severe  forms  of  neurasthenia; 
and  in  pregnant  women  an  alarming  combination  of  the  two 
symptoms  of  vomiting  and  loss  of  flesh  is  sometimes  met  with 
from  hysteria.     The  urine,  although  diminished  in  quantity, 
from  vomiting  or  from  diminished  intake  of  fluid,  remains 
otherwise  healthy.     This  point  is  of  great  importance  in 
diagnosis.     Other  manifestations  of  hysteria  are  often  present 
in  such  cases,  and  even  in  their  absence  the  true  nature  of  the 
case  may  be  demonstrated  by  its  being  curable  by  strong 
mental  impressions,  by  hypnotic  suggestion,  or  by  isolation. 
It  is  well  known  that  in  women  of  neurotic  temperament  the 
tendency  to  hysterical  manifestations  is  greatly  aggravated 
by  pregnancy.     Numerous  cases  have  been  recorded  in  which 
hypercmesis  gravidarum  has  been  cured  by  the  treatment  of 
such  local  conditions  as  backward  displacement  of  the  gravid 
uterus,  laceration  and  erosion  of  the  cervix,  &c.     Now  these 
local  conditions  cannot  be  accepted  as  the  cause  of  hyper- 
cmesis, for  they  frequently  occur  in  pregnant  women  without 
leading  to  this  symptom,  and  hypercmesis  frequently  occurs 
when  they  are  absent .     To  say  that  the  vomiting  is '  reflexly  ' 
excited  by  such  pelvic  lesions  is  an  assumption  for  which  no 
warrant  exists.     The  cures  recorded  in  such  circumstances 
can  only  be  attributed  to  '  suggestion  '—i.e.,  the  mental  effect 
produced  upon  a  neurotic  patient  by  the  treatment  adopted. 
Toxaemic  Vomiting.— To  this  class  only  a  small  propor- 
tion of  the  cases  of  excessive  vomiting  belong  ;  although  this 
class  is  small  it  is,  however,  very  important  for  the  cases  are 
all  severe  and  intractable,  and   a  considerable  percentage 
ends  fatally.     There  are  definite  reasons  for  regarding  these 
cases  as  toxemic  which  may  be  stated  as  follows  : — 

(1)  In  fatal  cases  changes  occur  in  the  liver  and  kidneys 
of  the  same  nature  as  those  found  in  eclampsia  (Plate  III.  b). 

(2)  The  ammonia  co-efficient  is  increased. 

(3)  In  the  later  stages  there  may  be  partial  anuria,  the 
urine  containing  albumen  blood,  casts,  acetone  and  diacetic 
acid,  i.e.,  a  condition  of  acidosis  is  present. 

(4)  Pyrexia,  rapid  pulse  and  convulsions  are  often  present, 
as  in  eclampsia. 

(5)  The  condition  is  curable  by  terminating  pregnancy, 
except  in  the  most  advanced  stages. 
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It  ia  improbable  that  the  toxaemia  ia  of  the  same  nature 
as  that  of  eclampsia,  although  there  are  many  points  of 
resemblance  between  them.  Toxaemic  vomiting  occurs  in 
the  early  months  of  pregnancy,  while  eclampsia  is  never  met 
with  before  the  fifth  month.  The  clinical  feature  which 
characterises  the  one  is  vomiting,  the  other  convulsions. 
Signs  of  renal  involvement  occur  early  in  the  one,  late  in  the 
other.  And  again,  according  to  most  observers  the  hepatic 
changes,  although  consisting  in  both  cases  mainly  of  ha;mor- 
rhage  and  necrosis,  commence  in  the  centre  of  the  hepatic 
lobule  in  pernicious  vomiting,  in  the  periphery  of  the  lobule 
in  eclampsia.  The  points  of  resemblance  justify  the  vi«  w 
that  both  arechorionic  toxaemias;  the  points  of  difference  may 
be  due  to  the  fact  that  pernicious  vomiting  occurs  before  and 
eclampsia  after  the  full  development  of  the  placenta.  The 
placental  chorion  may  perhaps  produce  toxins  of  a  somewhat 
different  kind  from  those  produced  by  the  early  chorionic 
membrane. 

Clinical  Features  of  Toxcemic   Vomiting.— In  the  early 
stages  of  the  disease  there  is  little  or  nothing  to  indicate  the 
serious  nature  of  the  condition.     The  normal  morning  sick- 
ness of  pregnancy  may  be  unusually  severe,  and  instead  of 
abating  it  becomes  more  and  more  persistent.     It  is,  as  a 
rule,  not  until  severe  vomiting  has  been  in  progress  for  some 
time   that  any  d^-finite   ill-effects  appear.     Then  vomiting 
begins  to  occur  independently  of  food  being  taken  into  the 
stomach,  and  in  addition  everything  swallowed  is  rejected, 
but  the  vomit  consists  only  of  food  and  bile-stained  fluid. 
The  tongue  remains  clean,  find  the  general  condition  is  good. 
The  next  changes  to  appear  are  loss  of  weight  and  quickening 
of  the  pulse  rate  ;    the  latter  forms  one  of  the  most  useful 
indices  of  the  severity  of  the  case,  and  a  pulse  rate  persistently 
over  100  is  always  to  be  legarded  as  of  grave  significance. 
The  tongue  now  becomes  furred,  and  sometimes  diarrhoea 
appears;    sleeplessness  an-J   muscular  twitchings  are  also 
sometimes  met  with.     Severe  epigastric  pain  is  often  com- 
plained of  and  the  vomited  matters  may  contain  blood. 
Abortion  may  occur  spontaneously,  and  rapid  disappearance 
of   the  symptoms  follows  the  evacuation  of  the  uterus  in 
the  earlier  stages  of  the  disease. 

If  pregnancy  continues  the  disease  passes  into  its  final 
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phase,  characterised  by  a  degree  of  anuria,  the  scanty  urine 
containing  albumen,  and  the  other  bodies  just  mentioned ; 
slight  icterus  is  often  met  with ;  the  temperature  often  rises 
to  100°  or  over,  although  almost  as  frequently  it  will  be 
subnormal ;  the  pulse  rate  rises  to  120  or  higher,  and  a  tram 
of  nervous  symptoms  develops  which  are  of  the  gravest 
prognostic  significance,  viz.  restlessness,  loss  of  memory,  low 
delirium,  and  convulsions  or  coma.     If  at  this  stage  abortion 
should  occur  little  or  no  benefit  ensues  from  the  evacuation 
of  the  uterus,  and  a  fatal  result  is  almost  inevitable.    The 
mortality  (J  toxaemic  vomiting  is  probably  50  to  60  per  cent. 
Diagnosis.— Cases  of   associated  vomiting  can  be  recog- 
nised only  by  careful  clinical  examination,  and  by  bearing 
in  mind  the  possibility  of  such  a  cause  in  every  case  of 
vomiting  of  pregnancy.     Cases  of  the  hysterical  type  are 
very  difficult  to  distinguish  from  toxsemic  cases  in  the  initial 
stages;    in  both  the  only  symptom  may  be  intractable 
vomiting  with  a  clean  tongue  and  a  normal  pulse  rate  ;  but 
as.  a  rule  the  hysterical  cases  are  characterised  more  by 
nausea  and  severe  retching  than  by  tb-  ejection  of  the  actual 
stomach  contents.     Nevertheless  r         -f  hysterical  vomit- 
ing may  occur  in  which  wasti.  es  on  from  actual 
starvation.     In    such    cases    oth,            is    of    the    neurotic 
temperament  must  be  sought  fo.,  uuvi  in  some  cases  the 
common  '  stigmata  '  of  hysteria,  such  as  anaesthesia  of  the 
fauces,  and  points  of  spinal  tenderness,  may  be  found.     The 
urine  is  normal,  except  that  the  ammonia  nitrogen  may  be 
abnormally  high.     The  favourable  effect  of  isolation  and 
trained  nursing  often  confirms  the  diagnosis. 

The  points  specially  to  be  reUed  upon  as  indications  of 
toxcemic  vomiting  are  (I)  the  presence  of  acetone  and  diacetic 
acid,  albumen  and  blood  in  the  urine ;  (2)  a  persistently  rapid 
pulse  rate  ;  (3)  marked  loss  of  flesh  ;  (4)  furring  of  the 
tongue,  signs  of  jaundice,  and  delirium.  When  in  doubt,  it 
is  better  to  regard  the  case  as  one  of  toxaemic  vomiting  and 
treat  it  as  such.  It  will  be  noticed  that  in  the  later  stages 
certain  points  of  resemblance  to  eclampsia  are  met  with  m 
the  condition  of  the  urine  and  the  appearance  of  coma  and 
(•onvnlsionfl.  These  points  must  be  considered  in  relation 
to  the  post-mortem  appearances,  which  closely  resemble 
those  of  eclampsia. 
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Treatment.— Before  treatment  is  begun  the  greatest  care 
should  be  exercised  in  excluding  any  organic  disease  to  which 
the  vomiting  may  be  due,  and  in  establishing  the  diagnosis 
of  pregnancy.     Time  may  be  required  to  distinguish  the 
hysterical  type  from  the  true  toxaemic  vomiting  ;   when  the 
hysterical  factor  is  obvious  the  patient  should  be  isolated 
from  her  friends  and  placed  in  charge  of  an  experienced 
nurse.     Cases  of  moderate  severity  should  at  first  be  treated 
by  confinement  to  bed  and  careful  feeding  ;  small  quantities 
—2  to  3  ounces— of  milk  or  some  pe;  lionised  food  being  given 
every  two  hours.     If  this  is  no*  rolained,  albumen  water 
alone   should   be   given   for   twenty-four   hours,    in   small 
quantities    at    regular    intervals,    and   rectal   alimentation 
employed  in  addition.     It  may  be  necessary  to  stop  all  fluids 
by  the  mouth  and  use  rectal  alimentation  alone  for  four  or 
five  daj".     Drugs  are  of  little  benefit,  but  the  following  may 
be  given  a  trial :    1 -minim  doses  of  tincture  of  iodii  e  well 
diluted  every  hour,  bismuth  with  hydrocyanic  acid,  cocaine, 
and  oxalate  of  cerium.     In  hysterical  cases  a  quarter  of  a 
grain  of  morphia  may  be  given  hypodermically,  followed  a 
quarter  of  an  hour  later  by  a  quantity  of  fluid  food,  such  as 
egg  and  milk.     The  food  will  probably  be  retained  and 
digested  during  the  sleep  which   follows.      Occasionally  a 
hysterical  case  can  be  completely  arrested  in  this  way. 
Washing  out  the  stomach  will  sometimes  cure  this  form  of 
vomiting  also.     Sinapisms  applied  to  the  epigastrium,  and 
ice-bags  to  the  spine,  have  been  found  useful. 

Toxcemic  cases,  or  cases  assumed  to  be  such,  should  in 
addition  be  treated  by  the  '  eliminative  method  '  described 
on  p.  533.  Venesection  is  usually  unsuitable  on  account  of 
the  exhaustion  produced  by  prolonged  starvation,  but  the 
other  methods  are  all  useful  when  appued  with  care. 
When  marked  signs  of  acidosis  are  present,  the  indication 
is  to  administer  large  doses  of  an  alkaline  salt,  togetlier 
with  a  readily  assimilable  carbohydrate  substance,  Kuch  as 
glucose.  Bicarbonate  of  soda  should  be  given  in  sixty-grain 
doses,  per  rectum  if  necessary,  and  repeated  every  fou.  ho.ns 
until  the  reaction  of  the  urine  becomes  definitely  alkaline. 
Glucose  can  be  administi  red  in  the  same  manner  in  doses  up 
to  10  ounces  of  a  (i  per  cent,  solution. 

The   cbntetr,.    treatment    consists    in    the    induction    of 
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abortion.     The  evacuation  of  the  uterus  does  not  always 
arrest  the  vomiting ;    in  the  most  advanced  stages  of  the 
disease    it    has    little    effect.     Induction    of    abortion,    if 
undertaken  in  time,  should  prove  to  be  a  safe  and  easy 
means  of  arresting  the  disease,  but  the  statistics  of  induced 
abortion  are  extremely  unfavourable.     This  is  probably  due 
in  the  main  to  the  fact  that  the  condition  )(  the  patient  has 
become  desperate  from  delay  before  induction  is  resorted  to. 
Lepage  was  able  to  report  66  per  cent,  of  recoveries  m  a 
series  of  thirty-two  recent  cases  in  which  induction  was 
practised,  but  even  this  high  mortality  compares  favourably 
with  results  published  by  previous  observers.     Induction 
should  be  advised  before  the  febrile  stage  is  reached.     If 
vomiting  persists  in  spite  of  eliminative  and  dietetic  treat- 
ment, and  is  accompanied  by  a  pulse  rate  of  100  or  over,  or 
by  marked  emaciation,  and  the  presence  of  albumen  in  the 
urine,  the  patients  life  is  in  great  danger  ,  there  need  be 
no  hesitation  at  this  stage  in  advising  that  pregnancy  should 
be  ended,  without  waiting  for  the  appearance  of  symptoms 

of  greater  gravity.  ,     .    ,        ,     •„  , 

The  methods  by  which  abortion  may  be  mduccd  will  be 

considered  in  a  later  section. 
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We   have    next    to    consider   certain    minor    disorders 
associated  with  pregnancy  which  may  be  included  among 
the  toxaemias,  although  their  dependence  upon  toxaemia  is, 
in  the  present  state  of  our  knowledge,  a  matter  of  assump- 
tion ;  they  may  eventually  be  shown  to  be  indications  of  some 
other  condition.     Ptyalism  or  Sialorrhoea  is  sometimes  ex- 
tremely trouble^  .me  in  the  early  months  during  the  period  at 
which  morning  sickness  appears  ;  sometimes  it  is  associated 
with  severe  vomiting.     Usually  it  is  not  of  great  clinical  im- 
portance, but  in  rare  cases  it  is  associated  with  rapid  wasting, 
and  grave  deterioration  of  the  general  health.     Borissard 
has  recorded  a  case  in  which  the  patient  lost  13  kilos.  (28  to 
29  pounds)  in  a  week.     PrnritHs  limited  to  the  external 
genital  organ>J  !><  nf  frequent  occurrence  during  pregnancy, 
and,  although  troublesome,  is  never  of  grave  importance. 
Sometimes,  however,  general  pruritus  affecting  tlie  skin  of 
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the  entire  body  occurs  ;  it  may  be  associated  with  eruptions 
of  erythematous  or  eczematoua  type,  or  the  akin  may  be 
unaffected  in  appearance.  General  pruritus  may  lead  to 
serious  consequences  from  sleeplessness  and  exhaustion  due 
to  ceaseless  irritation.  Herpes  sometimes  of  a  severe  type 
occurs  during  pregnancy,  and  has  been  named  herpes 
gesMionis.  It  occurs  on  the  external  genitalia  and  the 
trunk,  and  is  very  intractable  to  treatment.  Cases  have 
been  recently  recorded  which  have  been  successfully  treated 
by  eliminative  methods  and  it  is  possible  that  the  con- 
dition is  of  toxsemic  origin.  Mental  Disturbances.— The 
liability  of  neurotic  women  to  exacerbations  of  hysteria 
during  pregnancy  has  been  already  referred  to.  Minor  dis- 
turbances, such  as  sleeple3sn:>s3,  restlessness,  and  per- 
versions of  the  appetite  (longings),  may  also  be  met  with  ; 
when  insanity  occurs  it  is  usually  in  single  women,  and  is 
attributed  largely  to  mental  distress  and  apprehension. 

Backward  Displacement  of  the  Gravid  Uterus 
(Retroversion,  Retroflexion) 

In  the  majority  of  cases  thi^  condition  results  from  the 
occurrence  of  conception  in  a  uterus  which  is  already  retro- 
verted  or  retroflexed  ;  more  rarely  a  normally  placed  uterus 
becomes  displaced  during  the  first  or  second  month  of 
pregnancy  by  a  fall,  a  violent  muscular  effort,  or  by  over- 
distension of  the  bladder.  Unless  a  history  of  such  occur- 
rences as  these  can  be  obtained,  there  is  no  means  of  dis- 
tinguishing between  the  two  modes  of  origin.  The  dis- 
tinction between  retroversion  and  retroflexion  is  not  of 
practical  utility,  and  no  attempt  need  be  made  to  consider 
them  separately. 

Backward  displacement  rarely  gives  rise  to  symptoms 
until  the  end  of  the  tliird  montli  has  been  passed  (thirteenth 
week),  and  the  svmptoms  which  then  appear  are  simply 
mechanical  in  theiV  origin.  At  this  period  the  grajgd  uterus 
is  neariy  globular  in  shape,  having  a  diameter  of  immH  to  * 
inches  (Fig.  44)— i.e.,  it  is  neariy  as  large  as  the  pelvic  cavity 
in  the  Wving  subject.  It  therefore  exerts  pressure  upon  the 
pelvic  contents,  giving  rise  to  pain  and  interference  with  the 
functions  of  the  bladder  and  rectum.     The  prominent  and 
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characteriatic  symptom  is  retention  of  urine,  either  absolute 
or  associated  with  continuous  dribbling.  Sometimes  the 
onset  of  this  symptom  is  sudden,  the  patient  being  com- 
pletely unable  to  pass  water  ;  usually  the  onset  is  gradual, 
frequency  of  micturition  passing  on  to  urinary  incontmence. 
The  sudden  onset  is  always  associated  with  great  pain  and 


pjym. 


Urethra. 


Floor    of   Pouch 
of    Douglas 


Partially  dilated   cervix 


Fig  oT.-Rctn.flexed  Gravi.l  Uterus  (throe  and  a  half  t..  four  month«) 
with  Distension  and  Rupture  of  the  Waddor;  Comtnon.ement  of 
Abcjrtion.     From  a  Frozen  Section.     (Schwyzer.) 

distress  ;  with  the  gradual  onset  the  patient  may  be  quite 
unconscious  of  tho  over-distended  state  of  the  bladder,  which 
causes  ipfcain.  There  may  also  be  rectal  tenesmus,  and 
pain  inWiback  and  po.^terior  aspects  of  the  legs,  but  these 
symptoms  are  of  minor  importance. 

The  manner  in  which  retention  of  urine  is  ret  up  will  be 
understood  from  Fig.  57.  The  gravid  uterus  is  shown  com- 
pletely filling  the  pelvic  brim  and  cavity,  and  causing  a 
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certain  amount  of  compression  of  the  urethra  against  the 
back  of  the  symphysis  pubis.  But  more  striking  than  com- 
pression is  the  great  elongation  of  the  urethra,  which  is 
almost  double  its  normal  length.  This  elongation  results 
from  two  factors  :  (1)  upward  displacement  of  the  cervix 
and  stretching  of  the  anterior  vaginal  wall,  the  external  os 
being  at  the  level  of  the  upper  border  of  the  symphysis  : 
(2)  upward  displacement  of  the  lower  part  of  the  anterior 
uterine  wall  to  which  the  base  of  the  bladder  is  attached. 
These  two  anatomical  changes  cause  elongation  of  the  entire 
urethra  ;  this  leads  to  narrowing  of  the  lumen,  which  in  turn 
increases  the  resistance  to  evacuation  of  the  bladder,  and  so 
induces  paralytic  over-distension.  If  the  sphincter  becomes 
relaxed,  incontinence  occurs,  with  continuous  escape  of 
urine.  In  the  figure  it  is  seen  that  abortion,  indicated  by 
dilatation  of  the  cervix,  has  commenced.  The  peritoneal 
investment  of  the  bladder  is  convoluted,  and  the  organ  is 
partly  collapsed,  rupture  having  occurred  in  the  over- 
distended  state. 

Clinical  Course  and  i?es?J/«.— Backward  displacement 
giving  rise  to  no  symptoms  may  be  met  with  accidentally  in 
the  second  or  third  month  :  it  usually  becomes  spontaneously 
reduced  as  the  uterus  develops.  While  the  bladder  remains 
over-distended,  .spontaneous  reposition  is  impo.ssible.  In 
rare  instances  no  urgent  symptoms  occur  at  all  even  at  the 
critical  period— the  end  of  the  third  month— and  the  uterus 
continues  its  development  in  its  abnormal  position,  giving 
rise  to  the  condition  known  as  sacculation  of  the  uterus. 
This  has  been  known  to  persist  until  term,  and  not  to  inter- 
fere with  normal  delivery.  More  commonly  abortion  takes 
place  if  the  displacement  remains  uncorrected. 

Serious  results  may  ensue  if  the  uterus  becomes  incar- 
cerated. The  word  '  incarceration  '  is  loosely  employed,  and 
has  no  precise  significance,  but  it  may  conveniently  be  used 
to  denote  any  serious  mechanical  obstacle  to  reposition,  such 
as  pelvic  contraction,  especially  of  the.//a<  variety  (see  p.  396), 
and  peritonitic  adhesions  involving  the  uterus,  which  may 
have  been  in  existence  at  the  time  of  conception,  or  may 
have  developed  during  the  pregnancy.  Such  cases  as  these, 
when  unrelieved,  may  become  complicated  by  (1)  rupture 
of  the  bladder  ;  (2)  cystitis  ;  (3)  gangrene  and  exfoliation  of 


BACKWARD  DISPLACEMENT 


136 


the  venical    mucous  membrane;    (4)  uraemia    or    surgical 
kidney.     With  any  of  these  complications  prognosis  is  very 

^^^^Diagmsis.— The  occurrence  of  marked  disturbance  of  the 
functions  of  the  bladder  in  association  with  three  or  four 
months'  amenorrhoea  should  always  raise  the  suspicion  of 
backward  displacement  of  the  gravid  uterus,  and  m  must  be 
remembered  that  troublesome  frequency  of  micturition  with 
slight  incontinence  may  be  the  only  symptoms  to  which  the 
over-distended  bladder  gives  rise.     Sudden  inability  to  pass 
water  always  brings  the  patient  to  seek  immediate  relief  ; 
but  frequency  and  slight  incontinence,  when  unassociated 
with  pain,  are  often  disregarded  by  her,  and  sometimes  mis- 
interpreted by  her  medical  attendant.     Careful  abdominal 
and  vaginal  examination  are  required  to  determine  (1)  the 
state  of  the  bladder,  ^2)  the  position  of  the  uterus 

On  abdominal  examination  an  over-distended  bladder 
reveals  itself  as  a  soft,  non-tender,  fluctuating  swelling,  super- 
ficial in  position,  and  reaching  well  above  the  umbilicus  in 
extreme  cases.  Its  size  alone  will  serve  to  distinguish  it  from 
the  gravid  uterus  at  the  third  or  fourth  month.  Any  doubt 
will  of  course,  be  dispelled  by  passing  the  catheter.  Until 
the  bladder  has  been  evacuated,  nothing  further  can  be 
detected  on  abdominal  examination.  Signs  of  activity  in 
the  breasts  should  be  noted  as  being  presumptive  of  preg- 
nancy. 11  .  f  J 
On  vaginal  examination  the  conditions  will  be  found 

which  are  shown  in  Fig.  57.     The  first  point  which  attract^ 
attention  is  the  forward  bulging  of  the  posterior  vaginal  wall, 
due  to  depression  of  the  floor  of  the  pouch  of  Douglas,  and 
filling  up  of  the  sacral  hollow  by  the  body  of  the  uterus, 
which  is  felt  as  a  smooth,  tense,  elastic  swelling.     In  conse- 
quence the  direction  of  the  vaginal  canal  is  altered  so  that  it 
passes  from  below  upwards  and  a  little  forwards,  instead  of 
upwards  and  backwards.     The  next  point  to  be  noticed  is 
the  inaccessibility  of  the  cervix,  which  cannot  be  found  at 
the  usual  level,  but  lies  high  up  behind  the  symphysis  pubis. 
Often  the  posterior  lip  alone  can  be  reached,  and  sometimes 
the  cervix  is  entirelv  inaccessible  to  touch  without  employing 
ana^sthesia  for  the  examination.     The  greater  the  degree  of 
flexion  present,  the  easier  will  it  be  to  reach  the  cervix  ;  in  a 
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simple  retroversion  the  external  os  may  lie  well  above  the 
level  of  the  upper  border  of  the  symphysis.  After  evacua- 
tion of  the  bladder  the  bimanual  examination  will  show  that 
the  swelling  felt  through  the  posterior  vaginal  wall  is  the 
gravid  uterus,  and  examination  per  rectum  will  allow  of  much 
more  complete  palpation  of  the  displaced  uterus  than  the 
vaginal  examination.  Confirmatory  signs  of  pregnancy  may 
be  found  in  softening  of  the  cervix,  and  purple  discoloration 
of  the  mucous  membrane  of  the  vulva.  Finally,  an  attempt 
should  be  made  to  estimate  the  mobility  of  the  uterus,  by 
endeavouring  to  lift  it  upwards  and  forwards  in  the  pelvic 
axis  with  the  examining  finger.  The  presence  of  pelvic 
contraction  should  not  be  overlooked  as  a  cause  of  incarcera- 
tion ;  adhesions  are  very  difficult  to  diagnose,  and  their 
presence  will  not,  as  a  rule,  be  suspected  until  it  is  found  that 
some  unexpected  obstacle  to  replacement  exists. 

Differential  Diagnosis. — There  are  only  two  conditions 
which  may  be  said  closely  to  resemble  retroversion  of  the 
gravid  uterus — viz.,  pelvic  hcematocele  (almost  always  due  to 
extra-uterine  gestation),  and  a,  fibroid  tumour  in  the  posterior 
uterine  toall.  The  former  will  be  considered  in  a  subsequent 
section  (see  p.  193).  With  regard  to  the  latter,  the  differen- 
tial diagnosis  is  easy  if  the  fibroid  uterus  is  not  gravid,  but 
very  difficult  if  pregnancy  has  occurred  ;  in  the  latter  case 
the  physical  signs  may  so  closely  resemble  those  of  a  retro - 
verted  gravid  uterus  as  to  deceive  the  most  expt  onced 
clinical  observer.  The  following  symptoms  usually  afford 
valuable  aid  in  distinguishing  these  conditions,  as  may  best 
be  indicated  in  a  table  thus  : 


I.  netiovertwl  Gravid 
UWnis. 

1 

II.  Fibroid  in  PostOTior              ill.  Fibroid  in  Po.fteriiir 
Wall.                                  Wall  +  I'rcKiianey. 

1.  Amenorrhoea 

2.  Signs  of  pregnancy 

in  Breasts  (primi- 
grayidaj,    Cervix, 
and  Vulva 

3.  Retention  of  urine 

Normal  menstruation    Amenonhopa  or  slight 
or  menon'hagia              irregular  hirniorrhage  , 

Occasionally  secretion    Signs  of  pregnancy  in 
in  Breasts                       Breast8(primigravida), 

No  signs  of  pregnancy      Vulva,  and  Cervix 
in  Cervix  and  Vulva 

Retention  of  urine          Retention  of  urine 

The  great  majority  of  fibroids  are  hard  and  quite  unlike 
the   gravid   uterus   in    consistence,    but   sometimes   these 
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tumours  become  softened  from  oodema  or  cystic  degenera- 
tion ;  and  although  multiple  fibroids  cause  the  outline  of 
the  uterus  to  become  irregular,  a  single  interstitial  or  sub- 
mucous growth  will  cause  a  symmetrical  enlargement  not 
unlike  that  of  pregnancy.  Softening  of  the  cervix  is  often 
delayed  when  pregnancy  occurs  in  a  fibroid  uterus.  These 
facts,  together  with  the  tendency  of  fibroids  occupying  the 
posterior  uterine  wall  to  occasion  retention  of  urine,  are  the 
chief  causes  of  the  difficulties  in  diagnosis.  The  immediate 
treatment  of  I.  and  III.  being  the  same,  their  differential 
diagnosis  is  not  of  great  practical  importance. 

Other  swellings,  such  as  a  small  ovarian  cyst,  are  not 
infrequently  found  occupying  the  pouch  of  Douglas  and 
displacing  the  cervix  forwards  against  the  symphysis  pubis. 
They  seldom,  however,  cau<»:  retention  of  urine,  for  the 
reason  that  t^ey  do  not  occasion  that  elongation  of  the 
urethra  to  wl  i  »  retention  is  largely  due  in  the  case  of  the 
retroverted  ivid  uterus.  The  differential  diagnosis  can 
usually  be  lade  by  localising  the  uterus,  which  will  be 
found  to  be  of  normal  size  and  to  lie  in  front  of  the  swelling, 
and  distinct  from  it.  None  of  the  signs  or  symptoms  of 
pregnancy  will  be  met  with. 

Treatment. — Cases  of  backward  displacement  sometimes 
come  under  observation  before  the  functions  of  the  bladder 
have  been  interfered  with  ;  sometimes  the  condition  is  dis- 
covered by  accident,  sometimes  the  patient  comes  com- 
plaining of  backache.  At  this  period  no  attempt  should  be 
made  to  replace  the  uterus  ;  the  manipulations  required  at-e 
painful  and  sometimes  difficult ,  abortion  not  inf -eqiu-ut ly 
follows  them  even  when  they  are  successful ;  and  in  addition, 
replacement  is  not  required.  The  patient  should  be  put  to 
bed  and  kept  resting  for  10  to  14  days  ;  symptoms  such  as 
backache  always  disappear,  and  in  most  cases  about  the 
end  of  the  third  month  the  uterus  will  rise  spontaneously 
out  of  the  pouch  of  Douglas  into  the  normal  position.  «he 
should  be  directed  to  lie  prone  on  her  face  for  several  hours 
at  a  time,  and  if  possible,    o  sleep  in  that  position. 

After  retention  of  urine  has  occurred,  the  best  method  of 
treatment  is  rest  in  bed  with  the  regular  use  of  the  ciilheter 
three  times  in  24  hours  ;  in  the  majority  of  cases  spontaneous 
ascent  of  the  uterus  occurs  after  three  or  four  days  ;    in 
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others,    however,   some    method    of    replacement    mtiy    i., 
required,  but  resort  should  not  he  made  to  these  met  „»l~ 
until  the  expectant  method  has  failed. 

Methods  of  Replacemeiif.—Tho  two  chief  methods  ma. It 
use  of  are  :  (1)  manipulation  aided  by  posture.  anapstheMix, 
or  prolonged  re.>^t  ;   (2)  continuous  pressure. 

(1)  Manipulation.— The    simplest    applii.ition    of    this 
method  is  to  place  the  patient  in  Simss  position  (Fig.  I5U) 
and,  the  bladder  having  been  evacuated    to  endeavour  to 
push  the  fimdus  upwards  and  forwards  in  the  direction  of 
the  axis  of  the  pelvic  brim  ;    this  may  be  done  with  two 
fingers  passed  into  the  vagina,  or  with  the  index  finger  in  the 
vagina  and  the  niiddl-  finger  in  the  rectum,  which  allows  of 
pressure  being  more  effectively  applied  to  the  retroverted 
fundus.     Further  aid  may  also  be  obtained  by  seizing  the 
anterior  lip  of  the  ot  <  xtemum  with  a  volsella  and  draw  in^' 
it  downwards  while  the  fingers  push  the  fundus  upwar.ls 
This,  however,  will  not  succeed  unless  the  patient  is  tolerant 
of  pain  and  will  avoid  straining.     When  the  fundus  has  been 
raised  above  the  pelvic  brim,  the  cf>rvix  shcmld  be  pushed 
back  towards  the  sacral  hollow  aiul  the  body  drawn  fcrwards 
towards  the  pubes  with  the  external  hand.     Pre(  isely  the 
same  manoeuvre  jnay  be  attempted  with  the  patient  in  the 
knee-elbow  or  the  knee-chest  (genu-pectoral)  position  (Fig. 
58),  which  brings  in  the  aid  of  gravity  to  a  greater  extent, 
the  uterus  tending  to  fall  towards  the  dependent  abdominal 
walls.     If  an  anaesthetic  is  administered,  so  as  to  abolish 
completely  the  muscular  reflexes,  manipulation  will  often 
succeed   after  being  employed   unsuccessfully   without    it. 
The  position   of  the   patient    is   unimportant   when   under 
anesthesia.     Even  when  manipulation  fails  at  tii  ~t,  it  may 
succeed  after  a  few  days'  rest  in  >)ed,  and  the  use  of  si.line 
purgatives  and  hot  vaginal  douching. 

In  8ims"s  position  the  patient  lies  on  her  left  side  with  the 
left  arm  behind  her,  and  both  knees  drawn  up  to  the  abdomen 
the  right  higher  than  the  left.     The  knee-elbow  and  kne. 
chest  positions  will  be  more  fully  described  in  a  later  .section 

(.see  p.  31)1). 

(2)  Continuous  Pressure .—Thi^  meihod  is  apf)lied  by 
passing  into  the  vagina  the  hydrostatic  dilator  known  as  the 
de  Ribes  bag  (see  p.  004),  distending  it  with  uir  or   Aater 
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(preferahly  the  former),  an  allowing  it  to  remain  tor  a 
periwl  of' six  hours  at  a  time.  This  continuoi  s  elastic 
presMire  from  bei  w,  ^hen  applied  int^'rmiltently  tor  a  few 
(lavs,  sometimes  succeeds  after  numiptilation  has  failed,  but 
it  causes  considerable  p^iin. 

(Vses  wlifch  resist  the>e  methods  of  replacemc  nt  -  e  very 
uncommon,  md  are  due  either  to  contra,  tiou  (Hatteimg)  of 
the  pelvic  brim  or  to  the  presence  of  adhe-iuiis.  ;n  the 
fort  ler  condition  spontaneous  abortion  wil?  in  ail  proh   oility 
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inal  walls  so  often  found  in  a 
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diistinct  interval  ;  the  uterus  being  then  supported  only  by 
the  cutaneous  structures  of  the  abdominal  wall,  the  fundus 
may  come  to  lie  at  a  lower  level  than  the  symphysis  pubis, 
producing  the  condition  called  pendulous  belly  (Fig.  5!»). 
The  same  condition  may  result  from,  or  be  exaggerated  by, 
extreme  pelvic  contraction,  prevent- 
ing the  descent  of  the  foetus  into  the 
pelvic  brim  ;  or  spinal  curvature, 
displacing  the  uterus  forwards.  It 
naturally  causes  considerable  discom- 
fort when  the  patient  is  in  the  erect 
position,  and  if  uncorrected  may  lead 
to  rupture  of  the  uterus  during  labour. 
Occasionally  an  atypical  form  of  ante- 
flexion results  from  previous  fixation 
of  the  uterus  by  hysteropexy  or  vaginal 
fixation,  and  serious  obstruction  in  la- 
bour sometimes  results.  The  treatmeul 
during  pregnancy  consists  in  wearing 
a  strong  well-fitting  abdominal  belt. 

Prolapse  of  the  Gravid  Uterus.— A 
completely  prolapsed  uterus  (proci- 
dentia) very  rarely  becomes  gravid. 
If  pregnancy  should  occur,  sponta- 
neous ascent  usually  takes  place  about 
the  third  month  ;  but  the  uterus  may 
become  '  incarcerated,'  when  sponta- 
1    Sr^"^  neous  abortion  will  almost  inevitably 

'^--  '^^  occur.     Minor  degrees  of  prolapse  of 

the  uterus  are  frequently  met  with  in 
pregnancy  ;  they  only  require  treat- 
ment during  the  first  three  or  four 
months,  as  after  this  period  the  uterus 
has  risen  into  the  abdomen  and  is 
supported  by  the  pelvic  brim.  A  ring  pessary  of  suitable 
size  is  generally  successful. 

Hernia  of  the  Gravid  Uterus. — Very  rarely  the  uterus 
forms  part  of  the  contents  of  an  inguinal  hernia,  and  in  that 
position  it  has  been  known  to  become  gravid.  Tiiis  con- 
dition is  naturally  more  likely  to  affect  a  bicomule  uterus, 
one  horn  being  drawn  into  the  hernial  sac.     Sometimes  also 


l''i(i.  '){>. — AiitcHexiiPii 
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the  gravid  uterus  may  enter  the  .sac  of  au  umbilical  or  a 
ventral  hernia  ;  but  this  is  rare,  as  the  uterus,  by  the  time 
it  reaches  the  level  of  the  hernial  aperture,  is  usually  too  large 
to  enter  the  sac. 

Malformation  of  the  Uterus  and  Pregnancy.— Few  mal- 
formations of  the  uterus  possess  any  obstetrical  significance. 

Double  Uterus  (Uterus  didelphys  ;  Uterus  biconiis).— 
Whei'.  pregnancy  occurs  in  one  half  of  a  double  uter-,  the 


till'  luiliii 


non-gravid  half  undergoes  marked  softening  and  enlargement, 
while  a  complete  decidual  membrancc  is  formed  within  it. 
The  course  of  pregnancy  and  labour  may  be  unaffected,  and 
although  the  portio  vaginalis  and  vagina  may  be  duplicated, 
the  condition  often  passes  unrecognised.  In  binovular  twm 
pregnancy  an  ovum  may  be  lodged  in  each  half.  Occasionally 
in  a  iitenis  bicornis  the  non-pregnant  horn  becomes  displaced, 
a!id  forms  an  obstruction  to  delivery. 
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Bicornute  Uterus  with  Rudimentary  //oth.— Sometimes  a 
bicomute  uterus  possesses  only  one  fully  developed  horn, 
the  other  being  rudimentary  ;  as  a  rule  the  lumen  of  the 
rud;...?;itary  horn  has  no  connection  with  the  fully  developed 
one  (Fig.  60).  Pregnancy  may  occur  in  the  rudimentary 
horn  by  external  wandering  of  the  spermatoi  )a  ;  the 
fertilised  ovum  may  come  from  the  ovary  of  the  same  side 
aa  the  rudimentary  horn,  or  from  the  opposite  one  ;  in  the 
latter  ca.se  it  must  cross  the  pelvic  cavity  to  enter  the 
abdominal  ostium  of  the  rudimentary  horn  (external 
wandering  of  the  ovum).  Pregnancy  in  this  position  usually 
ends  in  rupture  of  the  gravid  horn,  and  is  mistaken  clinically 
for  tubal  gestation. 


Pressure  Symptoms 

In  the  lower  extremities  and  upon  the  lower  part  of  the 
abdominal  wall,  anasarca  usually  appears  to  a  slight  extent 
during  the  last  *wo  months  of  a  first  pregnancy,  and  some- 
times in  later  pregnancies  also.     It  is  due  mainly  to  impeded 
venous  return  from  these  parts,  the  obstacle  being  the  com- 
pression exerted  by  the  gravitl  uterus  upon  the  iliac  veins 
at  the  pelvic  brim.     The  labia  majora  may  also  become 
(Edematous,  and  form  swellings  of  considerable  size  even 
when  there  is  no  albiiminuria.     Occasionally  only  one  labium 
or  one  leg  is  affected  with  anasarca.     Varicose  veins  often 
appear  in  the  lower  extremities,  and  vagina  or  vulva  during 
pregnancy,   being  caused   in  the  same   way   as  anasarca. 
Spontaneous  rupture  of  a  varicose  vein  during  pregnancy 
sometimes  occurs  and  leads  to  severe  or  sometimes  to  fatal 
bleeding.     When  the  ruptured  vein  is  in  the  vaginal  wall  the 
case  is  very  likely  to  be  mistaken  in  the  first  place  for  one  of 
antepartum  haemorrhage,  and  only  a  careful  search  with 
the   aid   of  a  speculum    will   lead   to  a  correct   diagnosis. 
Vulval  varices  may  give  rise  to  serious  bleeding  from  injury 
during  pregnancy,  or  from  rupture  during  labour.     Hamor- 
rhoids  are  often  jjroduced  or  aggravated  during  the  later 
months  of  pregnancy.     Cramp  in  the  muscles  of  the  legs, 
either  spoiitancou.s  or  when  walking,  is  often  very  trouble- 
some during  the  last  few  weeks,  and  is  probably  due  to 
pressure  upon  the  nerves  of  the  lumbosacral  plexus. 
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The  treatment  of  these  pressure  symptoms  consists,  m 
the  main,  of  rest  in  the  horizontal  position.  In  cases  of 
oedema  careful  examination  of  the  urine  must  of  course  be 
made  as,  if  albumen  is  present,  the  aspect  of  the  case  is 
entirely  altered.  It  is  better  not  to  undertake  operations 
upon  varicose  veins  or  haemorrhoids  during  pregnancy,  as 
continuation  of  the  pressure  prevents  a  satisfactory  result. 

Uterine  Moles 

The  term  '  mole  "  is  applied  to  an  ovum  destroyed  by 
pathological  conditions  affecting  its  co-(Mings  during  the 
larly  months  of  gestation.  Two  kinds  are  recognised,  the 
Blo^  Mole  and  the  Hydatidijorm  Mole  and  both  may  occur 
in  either  uterine  or  extra-uterine  gestation.  Moles  are  often 
colloquially  termed  '  False  Conceptions.' 

I    The  Blood  Mole  (Synonyms  :  Carneous  or  Fleshy  Mole, 
HcTmatoma  Mole).— The  blood  mole  results  from  the  destruc- 
tion of  the  ovum  by  progressive  or  recurrent  haemorrhage, 
usually  but  not  invariably  occurring  before  the  formation  of 
the  placenta  -i.e.,  during  the  first  three  months  of  pregnancy. 
The  general  structure  of  the  ovum  at  this  period  is  shown  in 
Figs.  1 1  and  20.     It  is  completely  enveloped  in  the  thick, 
very  vascular,  decidual  membrane  ;  the  chorion  is  separated 
from  this  membrane  by  a  narrow  space  continuous  around 
the  whole  ovum,  termed  the  chorio-decidual  space  ;    this 
space   contains   maternal   blood  and   is  traversed   by   the 
delica      branching  villi  which  spring  from  the  outer  surface 
of  the  chorion,  and  some  of  which  are  loosely  attached  by 
their  tips   to   the  decidual   surface.     The   morbid   process 
starts  in  hemorrhage  from  maternal  ves.sels  into  the  decidual 
tissues,  followed  bv  extravasation  of  blood  into  the  chono- 
deciduiil  space,  which  will  break  up  and  destroy  the  delicate 
villi  at  the  affected  spot  (Fig.  61).     A  sudden  and  extensive 
ha'inorrhage  of  this  kind  would  no  doubt  cause  rupture  of 
the  decidua  capsularis,  or  complete  detachment  of  the  ovum, 
both  of  which  accidents  would  quickly  lead  to  abortion. 
But  the  blood  mole  is  formed  by  repeated  slight  haMnorrhages 
or  by  a  slowlv  j.rogressive  haemorrhage,  which  does  not  cause 
rupture  of  the  protective  decidual  covering  of  the  ovum. 
The  effused  blood  is  fiee  to  surround  the  ovum,  more  or  less 
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completely,  by  following  the  chorio-decidual  space  ;  hemor- 
rhage sometimes  starts  independently  at  different  spots 
(Fig  61).  The  result  is  the  more  or  less  complete  destruction 
of  the  chorionic  membrane  and  its  viUi.  The  amnion,  being 
very  elastic,  is  able  to  resist  the  external  pressure  to  which  v 


^0/  _tu6. 


i;,0  (il  — Tul.al  I'r.'KiiiiiKV  :  S^.tioii  of  the  ( tviim  i»  xil",  domoiistiiitiiK 
the  Kailv  Stac.'  "f  Kmniatioii  of  a  Hlool  Mole  Ilii'iuonhufrc  has 
ori'urrea'iuto  the  Cliorio-Dociduul  Space,  breakinj;  tii-  large  nianbers 
of  Villi,     ((^ouvelaire.) 

is  subjected  ;  consequently  the  amniotic  sac  is  usually  found 
free  from  blootl  in  these  cases.  The  fcetus  perishes  and  may 
be  completely  absorbed  :  sometimes  it  remains  and  is  foiind 
mon-  or  less  disorganised  by  nuiceration  in  tlie  liquor  amnii. 
Occasionally,  however,  the  aniniou  is  totally  destroyed. 
The  effused  blood  is  usually  unequally  distributed  around 
the  ovum,  and  forms  an  irregular  scries  of  iiltnipt  polypoid 
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elevations  (Fig.  «2),  covered  by  the  amnion,  with  deep  inter- 
vening sulci  ;  this  causes  marked  distortion  and  narrowmg 
of  the  amniotic  cavity.  t     1 1      i 

In  Figs   (il  and  62  two  stages  in  the  formation  of  a  bloocl 
,nole  are  shown  ;    the  drawings  were  made  from  cases  of 


U;7ule  St:!;!rrof  Fonuation  of  a  lil i  Mol-    (<  •ouv.-lu.n..) 

tubal  gestation,  and  therefore  they  illustrate  primarily  the 
nuKle  of  formatio..  of  a  tt.bal  mole;  but  the-  proc.-ss  .s 
probably  identical  with  that  which  occurs  m  the  uterus. 
Opportunities  of  examining  a  uterine  mole  ,/^  •^'"'  very 
..'l.lnm  occur,  but  in  ihe  case  of  a  tubal  mole  they  are  fanly 
common,  as  gravid  tubes  are  usually  removed  by  ..perat.on^ 
In  Fig.  (U  haMUorrhage  has  occurred  at  two  distmct^areas  of 

K.M. 
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the  chorio-decidual  space  ;  the  effused  blood  is  bounded 
internally  by  the  unruptured  chorionic  membrane,  and 
within  this  by  the  amnion.  As  there  is  little  or  no  decidual 
formation  in  the  gravid  tube,  the  haemorrhage  appears  to  be 
limited  externally  by  the  tube-wall.  The  amniotic  sac  and 
the  embryo  appear  to  be  unaffected.  In  Fig.  62  a  later 
stage  of  the  process  is  shown.     Extensive  haemorrhage  has 


Fto.  63. — Flfr<hy  Mole:  Four  Weeks"  Gestation,  retiiiiied 
until  the  Seventh  Month,  (('hiirinf,'  Cross  Hospital 
Museum.) 

occurred,  which  entirely  surroimds  the  ovum  ;  it  is  limited 
internally  by  the  amnion  alone,  and  the  amniotic  sac  is 
small  and  distorted,  but  still  contains  a  trace  of  the  body  of 
the  embryo  :  the  chorionic  membrane  has  been  completely 
destroyed.  Irregular  protuberances  with  intervening  sulci 
arc  seen  on  the  amniotic  aspect.  The  haemorrhage  is  almost 
entirely  maternal  in  origin  ;  no  doubt  .some  admixture  of 
fcetal  blood  also  occurs,  but  its  amount  must  be  inconsider- 
able, owing  to  tlie  small  size  of  the  embryo  at  this  period.     A 
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blood  mole  discharged  in  a  fresh  condition— i.e.,  soon  after 
the  occurrence  of  the  hemorrhage- is  sometimes  called  an 

apoplectic  ovtnn .  ,   .  x 

An  ovum  thus  destroyed  may  be  retained  vi  utero  for 
manv  weeks  or  months  ;  the  effused  blood  then  undergoes 
consolidation  from  absorption  of  its  fluid  constituents,  and 
the  wall  of  the  dead  ovum  becomes  firm  and  '  fleshy  m 
consistence  (carneous  or  fleshy  mole,  Fig.  63).  On  section, 
the  wall  of  the  carneous  mole  is  sometimes  seen  to  be  partially 
laminated,  indicating  that  it  has  been  formed  by  repeated 
hemorrhages  ;  sometimes  strands  of  fibrous  tissue  traversing 
it  can  be  recognised,  indicating  remains  of  the  chorion.  On 
microscopic  examination  degenerated  chorionic  villi  im- 
bedded in  l)lood-clot,  will  be  found  in  it 

In  a  certain  number  of  fleshy  moles  there  is  a  marked 
disproportion  between  the  si/.e  of  the  amniotic  cavity  and 
the  stage  of  development  of  the  foetus.     This  is  well  shown 
in  Fig.  m,  where  the  fcetus  measures  8  mm.  in  length  (three 
to  four  weeks),  while  the  amniotic  sac  measures  2.\  inches  by 
•>.'   inches  (nine  to  ten  weeks).     A  healthy  foetus  is  never 
found    in   a   carneous   mole.     Occasionally   the   foetus   has 
disappeared   altogether  ;    more  commonly   it   is  dispropor- 
tionately small,  and  is  shrivelled  to  an  extent  which  obscures 
all  its  characteristic  features.     The  umbilical  cord  is  simi- 
larly altered.     These  changes  follow  the  death  of  the  fwtus 
and  are  due  to  autolysis,  a  process  by  which  the  albuminous 
constituents  of  the  tissues  are  converted  into  soluble  sub- 
stances, which  are  taken  up  into  the  licpior  amnii  and  thus 
(li<ai)pear.     Marked  disi)roportion  in  size  between  the  foetus 
and  the  amniotic  sac  is  probably  due  in  part  to  autolysis  of 
the  fcptal  tissues,  and  in  part  to  an  excessive  production  of 
lirnior  amnii  (hydramniosK     It  is  possible  that  the  hydram- 
nios  was  j)resent  in  tliesc  cases  before  the  formation  of  the 
mole  began,  the  hannorrhagic  i-rocess  being  started  by  the 
stretching    to    which   the   decidua    was   subjected    by    the 
abnormally  large  ovum.     T'.is  point   is,  however,  still  the 
subject  of  dispute,  and  in  any  case  hydramnios  is  not  to  be 
regarded  as  an  essential  fa.-tor  in  the  i)r(Kluction  of  a  blood 

mole. 

We  can  only  siieculate  upon  the  conditions  which  give 
rise  to  hamiorrhage  in  the  early  ovum.     Syphilis,  chronic 
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Bright's  disease,  and  endometritis  are  believed  to  be  con- 
cerned in  its  production,  but  upon  inconclusive  evidence. 
The  great  vascularity  of  the  decidual  membrane,  the  imper- 
fect external  suppoit  fur.iished  by  the  decidua  capsularis  at 
this  .)eriod,  and  the  delicacy  of  the  young  chorionic  attach- 
ments make  it  i)r..bable  that  even  in  the  case  of  a  healthy 
ovum  slight  traumatic  disturbances  may  start  the  process. 

The  .sifrnptotm  which  attend  the  formation  of  a  uterine 
mole  are  indefinite.  In  most  cases  a  train  of  symptoms,  to 
be  described  later  on  as  those  of  '  threatened  abortion, 
occur  which  subside,  and  then  nothing  else  is  noted  until 
the  ovum  is  cast  olT.  This  event,  which  may  take  place 
within  a  few  weeks  or  be  delayed  for  many  months,  is  known 
as  a  '  missed  abortion.'  The  process  does  not  differ  in  any 
respect  from  that  subsequently  to  be  described  as  '  inevitable 
abort  ion  "  The  diagno-sis  is  naturally  a  matter  of  some  dith- 
cultv  and  can  reallv  only  be  solved  by  the  expulsion  of  the 
mole  From  the  clinical  standpoint  these  cases  come  under 
observation  as  cases  of  abortion,  and  are  to  be  treated  as 
mich  Interference  is  seldom  required,  but  if  the  uterine 
diseharge  should  become  otfensivc  (infection  of  the  ovum), 
the  treatment  consists  in  dilating  the  cervix  and  clearing  out 
the  uterine  contents  in  the  manner  described  under  the  treat- 

,iient  of  abortion. 

H.  The  Hydatidiform  Mole  (Synonyms  :   \esicuh.'  Mole; 

Hvdatidiform  Degeneration  of  the  Chorion).— This  condition 

is 'a  disease  of  young  chorionic  villi,  characterised  by  the 

formation  of  immense  numbers  of  irregular  clusters  and 

chains  of  cysts  which  vary  in  size  from  extreme  minuteness 

up   to    -'    inch    in   diameter.     Cases   have,    however,    been 

recorded'  in  which  the  largest  vesicles  measured  U  inches  in 

long  diameter.     The  sujierficial  resemblance  of  these  cysts 

to  hydatids  originated  the  name  by  which  this  condition  is 

known    but   it  must   be  understood  tliat  the  hydatidiform 

mole  has  really  nothing  in  common  with  echinococcal  cystic 

diseas".     The'  naked-eye    ai)i)earance    of    this    mole    is    so 

charactciistic  that  its  recognition  is  very  c-asy. 

The  (iiscasi-  has  been  observed  as  early  as  the  third  week 

of  pregnancy,  and  in  such  cases  the  whole  of  the  chorionic 

nu-mbranc.  being  villous,  may  be  affected   in  the  manner 

re{)resented  in  Fig.  04.     It  probably  begins  in  all  cases  at  a 
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comparatively  early  vericnl.  for  it  .s  q.ute  except  onalfo   any 
trace  of  the  fcBtun  or  the  amniotic  sac  to  be  found      As  .muU 
the  contour  of  the  ovum  is  .ompletely  lost,  and  a  mass  of 
vesicles  is  formed,  havir     .10  definite  arrangement  whatever 
and  ass.miing  the  contour  of  the  dist<>nded  uterme  cav.ty. 


(Uiiuiui.) 

The  formatio,.  of  vesicles  may  U  ^o  abundant  as  to  produce 
a  mass  weighing  4  to  .1  poun.ls.  The  .general  relations  ot  the 
mole  are  well  shown  in  Fig.  O'..  -hich  represents  the  nu,le 
as  seen  in  sit,,,  the  uterus  having  been  removed  by  suijra- 
vaginal  hy.terertnmy.  The  oysti.-  villi  arc  ch.sc^y  packed 
together,  and  the  interstices  between  them  are  hUed  «.th 
blood   derived   from   the   maternal   vlcddua.      1  he  villi   are 
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attached  to  the  uterine  wall  in  the  greater  part  of  its  extent  ; 
on  the  right  of  the  uterux,  however,  a  narrow  space  filled 
with  bloo<l-clot  lies  between  llie  mole  and  the  uterine  wall ; 
this  represents  the  decidual  spare.     The  internal  os  is  partly 


f   m 


Via.  (i5.— Vesiiulur  Mule  h,  -itn.     The  rtcnis  was  ivnmveil 
by  S\ii>ra-vaf;iiial  Ilv-tcnrtoiny.     (llaij,'  I'Viiruson.} 

dilated,  allowing  the  lower  polt  of  tlie  cystic  mass  to  jirotrude 
into  the  cervical  canal. 

Occasionally  the  disease  may  begin  at  a  latci'  period  when 
the  formation  of  the  placenta  is  advanced,  and  the  greater 
part  of  the  chorion  is  rion-villi)us.  The  degenerative  changes 
are  then  usually  partial,  and  affect  a  portion  of  the  placenta 
only,  so  that  the  general  sha])e  of  the  organ  may  be  retained 
and  the  body  of  the  fa>tus  l)e  recognisable.     This  is  well 
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illustrated  in  Fig.  66,  whicfi  represents  a  placenta  infiltrated 
by  hi^orrhage' nd  partially  affected  by  vesicular  degenera- 


Kio  (id      Placenta  witli  extensive  lLl.mo^rha^'0  ami  >  esi.u  ar 
'       1  Xne  ation  of  the  Chorion.     Note  the   Cysts  imbedde.l 
in  BW-clot.     (Charing  ( -ros.  Uosjutal  Museum.) 

tion      A  considerable  number  of  instances  have  now  been 
recorded  in  cases  o£  extra-uterine  gestation. 
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The  vesicles  themselves  an-  oval  or  globular  crape-like 
hotlies,  pale  yellowish  in  colour,  and  semi-translucent .  Eacii 
vesicle  is  stalked,  the  pedicle  being  delicate  and  short.  The 
vesicles  may  be  arranged  in  chains,  or  in  clusters  of  irregular 
shaiie  ;  when  pricked  or  incised  they  exude  a  thin  iluid.  The 
decidua  in  cases  of  vesicular  mole  is  usually  abnormally  thick, 
and  shows  considerable  round-celled  infiltration  on  micro- 
scopic examination.  This  may,  perhaps,  be  regarded  as 
a  defensive  change  which  enables  the  decidua  to  offer 
greater  i-esi.'^tance  to  the  eroding  action  of  the  chorion ii 
ei)ithelium  and  thus  to  protect  the  uterine  wall  against 
abnormal  j)enetration. 

The  microscopic  characters  of  the  vesicles  present  the 
curious  association  of  abnormally  active  proliferation  of  l>oth 
the  syncytial  and  cellular  layers  of  the  chorionic  epithelium, 
with  degeneration  of  the  connective-tissue  stroma.  The 
vesicles  all  possess  a  complete  epithelial  wall.  In  the  larger 
vesicles  the  stroma  and  the  blood-vessels  are  completely 
destroyed,  and  only  a  few  degenerated  nuclei  persist  :  the 
contents  are  entirely  fluitl.  In  the  smallest  vesicles  the 
stroma  may  be  fairly  normal,  in  those  of  medium  size  a  layer 
of  altered  and  compressed  connectiv"  tissue  may  be  foiunl 
immediately  under  the  epithelium,  the  centre  of  the  vesicle 
containing  only  fluid  (P^ig.  <i7).  Mucoid  (layxomatous) 
degeneration  was  originally  suppo.sed  to  be  the  nature  of 
these  changes  in  the  stroma,  but  it  has  now  been  established 
that  the  fluid  found  in  the  vesicles  contains  no  mucin  ;  some 
other  form  of  colliquative  necrosis  is  therefore  the  probable 
cause.  The  epithelial  covering  of  many  vesicles  shows 
remarkably  active  proliferation  of  the  syncytial  layer.  In 
others  the  epithelium  shows  no  abnormal  changes  whatever. 
In  Fig.  67  are  seen  numerous  buds  and  processes  springing 
from  the  syncytium,  and  also  isolated  s«>ctions  of  such  pro- 
ces.ses  springing  from  neighbouring  villi  (syncytial  buds). 
The  change  in  both  the  ej)ithelium  and  the  stroma  will  be 
best  appreciated  by  comi)aiing  Fig.  <)7  with  Fig.  22,  repre- 
senting the  same  structures  in  a  young  normal  villus. 
Unusually  active  proliferation  of  the  cells  of  Langhans  is 
also  generally  found.  This  abnormal  ejjithelial  proliferation, 
although  not  of  universal  distribution,  forms  a  characteristic 
feature  of  the.se  moles. 
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\n  important  result  of  this  abnornuil  activity  on  tW  pait 
of  the  chorionic  epithelium  is  that  it  possesst-s  ,K.wers  of  iK-ne- 
trating  the  uterine  wall  which  excee.1  those  of  n..nn«  v.l  k 
The  eroding  properties  <,f  this  tis.uc  have  been  a  rca  ly 
referred  to  in  connecti.m  with  the  noruuil  ovum  It  has 
been  generallv  believed  from  clinical  observations  that  the 


Fl.i.  (57.     llj.hiti.lif.niu  Molf  ;    S^'ction  thr-m^rl.  a  Cho,i,„.ie  Villus. 


cystic  villi  eroded  the  uterine  wall  to  an  unusual  extent, 
causing  dangerous  thinning.  A  few  cases  have  bc^>n 
recentlv  recorded  in  which  a  mole  was  exammed  i„  silu  after 
the  removal  of  the  uterus  from  the  body.  These  exact 
observations  do  not  support  this  view,  for  the  ulerme  wall 
has  not  been  foimd  abnormally  thin  in  any  instance.  But, 
there  is  no  doubt  that  in  certain  instances  the  erodmg  power 
o-  the  villi  is  so  great  as  to  cause  spontaneous  perforation  of 
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the  uterine  wall,  leading  usually  to  death  from  hemorrhage 
or  peritonitis.     This  variety  is  known  as  the  ferjoraiing  or 
malignant  hydaMiJorm  mole  ;  it  is  closely  allied  in  histological 
characters  to  chorion  epithelioma  (deciduoma  malignum), 
and  is  frequently  followed  after  an  interval  by  the  appear- 
ance of  this  formidable   new   growth   (see  p.   607).     The 
property  of  destroying  healthy  tissues  is  one  of  the  chief 
characteristics  of  malignant  disease,  and  quite  justifies  the 
term  '  malignant '  being  applied  to  this  form  of  mole.     With 
the  remarkable  activity  of  the  chorionic  epithelium  must  be 
contrasted  the  fact  that  the  degenerated  villi  are  completely 
deva.scularised  and  the  embryo  destroyed.     This  fact  well 
illustrates  the  truly  parasitic  nature  of  the  degenerated  villi. 
They   receive   no   blood   supply   from   the   fu;tus,   but   are 
nourished  by  the  maternal  blood  with  which  they  are  in 
contact,  and  are  Ihus  enabled  to  grow  and  to  proliferate. 
It  has  been  already  pointed  out  that  the  jjrobable  source  of 
the  nutrition  of  healthy  chorionic  villi  is  also  the  maternal 
blood  of  the  intervillous  spaces.       In  the  vesicular  molt 
there  is  no  intervillous  maternal  circulation,  but  at  the  same 
time  a  considerable  quantity  of  nuiternal  blood  is  found 
between  the  cysts,  the  source  of  which  is  necessarily  the 

uterine  wall. 

Nothing  is  definitely  known  as  to  the  causation  of  the 
hydatidiform  mole,  tlio'ugh  there  has  been  much  spe(  ulation 
ai)out  it.  Some  authorities  believe  that  an  luihvalthy  con- 
dition of  the  decidiia  induces  the  morbid  change  in  the 
chorion,  but  others  consider  that  it  arises  primarily  in  the 
chorion  itself.  It  appears  to  be  more  reasonable  to  regard 
it  as  an  embryonic  disease,  u!id  this  view  is  supported  by 
the  fact  that  in  twin  pregnancy  it  sonu'times  atfc-ts  one 
ovum  only.  If  the  cause  lay  in  the  decidua,  both  ova  would 
certainly  be  affected .  It  may  occur  at  any  time  in  the  ivpro- 
ductive  period,  but  is  most  <()mm()iily  met  with  in  the 
.lecennial  periods  2it  to  30  an<l  4n  lo  .-><>.  It  is  a  <listinctly 
rare  conditi<m,  occurring  prol'al.ly  in  about  I  in  2.0(i(»  to 
2, .")(»()  pregnaii(it>*. 

Within  recent  years  it  has  been  pointed  out  thai  ( ysti<' 
tuiu'-urs  of  the  ovary  occur  in  associ.i':uM  with  vesicular 
moles  with  such  fre(iuency  that  a  casual  ■■  .uncction  between 
t!ie  two  mav   l)c  coiisideiiHl  probat)lc.     Thus,   Kn'.mer  lias 


fttabd 


VESTCULAR   MOLE 


155 


recorded  a  series  of  seventeen  moles,  in  ten  of  which  the 
ZZnce  of  an  ovarian  tumour  was  clinically  recognised. 
Further,  it  has  been  shown  that  these  ovarian  tumours  are 
usulllv  cysts  which  have  arisen  in  the  corpus  luteum   and 
Tin  some  way  the  result  of  abi  . -mal  proliferative  acivity 
7Z  lutein  tissue.     It  has  aecorduigly  been  suggested  tha 
petered  ovarian  activity  may  prove  to  be  an  important 
aXr  in  the  production  of  these  moles,  but  in  the  meantime 
It  cannot  be' said  that  this  theory  has  been  satisfactorily 

'"■"('it/ra/  iVa/»r..s-. -Two  symptoms  are  commonly  met 
with  n  this  CHI  litlon  :  (I)  und  -.e  enlargement  of  the  uterus 
jo)  irmorrhagic  discharge.     They  always  begm  in  the  first 

"V)  S::'::;argement  of  the  uterus,  although  usi.1.  is 
not  i.  variably  found.     Occasionally  the  size  corresponds    o 
h    "m'umpt^ive  duration  of  pregnancy :    occasionally    he 
uterus  is  disproportionately  small.     In  the  great  majority 
owever  it  is  disproportionately  large  ;  thus  the  fundus  may 
extend  up  to  the'^umbilicus  three  months  after  the  cessation 
of  the  last  regular  monthly  .H-riod  ;    a  less  P-nounced  dis- 
paritv  than  this  is,  however,  more  common.     But  it  must 
I  ..lembcred  that  over-enlargement  of  the  uterus  at  the 
third  or  fourth  month  may  occur  from  other  causes.     The 
a  ge  Irus  occupies  the  normal  mesial  position  of  the  womb. 
'^  eptional  cises  U  has  been  described  a.  extending  up   o 
the  ens  form  cartilage  ;   but  it  not  infrequently  reaches  con- 
siderably higher  tha.i  the  un.bilicus.     It  possesses  a  peculiar 
loughv Contistence.     It  is  exceptional  for  the  foetal  hearty 
sounds  to  be  heard,  even  when  the  uterus  is  of  the  size  of     x 
or  seven  months"  pregnan.y.  because,  except  in  rare  instances, 
there  is  no  f.elus.     Vesicular  degeneration  sometimes   hm^ 
ever,  in  a  twin  pregnan.y  atTccts  <me  ovum  only  '"'^l  then  o 
,ourse  the  heart  of  the  surviving  fcetus  may  be  heard.     As  a 
rule  the  uterine  sourtic  .  .umot   be  .letccted,  nor  can  inte.- 
mittcnt  contractions  l)c  felt.  .i,..  ti,i,.,l  or 

(•>)  The  discharge  usually  appears  durnvg  the  thud  oi 
fourth   month,   i...  at   a  time  when   the  <liscase  ha.  been 
alreadv  in  cxi>tcn.e  for  so.ne  weeks.     It  .s  c.munonly  small 
amount.  nu>re  or  less  ..ontinuous,  thin  and  watery  in 
eharacter.  reddish  or  reddish-brown  in  coh.ur,  a.id  unattended 


^  ^ 
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by  pain.  Severe  h.-rmorrhage  is  rarely  met  with  except 
during  the  process  of  abortion,  when  it  may  be  very  profuse. 
In  rare  instances  the  discharge  may  possess  characters  which 
are  pathognomonic,  detached  vesicles  being  found  in  it  ; 
but  this  is  uncommon  and  must  not  be  anticipated.  Some- 
times the  discharge  soUdifies,  forming  a  red  jelly  in  which 
pale  vesicles  may  be  found. 

The  over-enlargement  of  the  uterus  is  of  course  due  to 
the  bulk  of  the  diseased  ovum,  which  may  bo  enormous  ;  its 
peculiar  consistence  is  due  to  the  absence  of  the  amniotic 
fluid  sac,  which  gives  to  the  normal  gravid  uterus  its  charac- 
teristic elasticity.  The  haemorrhage  is  probably  occasioned 
by  the  detachment  of  vesicles  from  the  uterine  wall,  and  by 
rupture  of  vesicles  ;  the  discharge  therefore  consists  partly 
of  maternal  blooti  and  partly  of  the  fluid  contents  of  rup- 
tured vesicles.  After  the  ha'morrhage  has  i)ersisted  for 
a   variable   jjcriotl,    sp-ontaneous    abortion    almost     always 

occurs. 

The  general  condition  of  a  patient  with  a  vesicular  mole  is 
often  unfavourably  affected  to  an  extent  not  to  be  accounte  I 
for  by  the  amount  of  ha'morrliage  which  has  occurred. 
Morning  sickness  is  often  unusually  severe,  and  to.xa'mic 
.symptoms  of  a  mild  type  are  .sometimes  recognised.  In  a 
certain  proi)ortio!>  of  cases  at  prest-nt  umletermined,  chorion- 
epithelioma  ,>iipfr. on  s,  either  immediately  upon  the  evacua- 
•Jou  of  the  mole  ui  after  an  iiM-rval.  In  Kriimers  seven- 
teen cases,  chorion-epitlielioma  subsetpiently  occurred  in 
seven,  but  this  is  alino>t  certainly  an  unusually  high  pro- 
portion. 

Dimpiosis  is  oft«'n  uncertain,  and  can  only  I'c  settled  hy 
the  iliscovery  of  vesicles;  if  none  aiv  discharged  spon- 
taneously, the  linger  nuiy  sonu-times  feel  tluin  in  the  (crvicai 
canal  if  the  internal  ...  i.s  a  little  dilated  In  the  »b>.iiee  of 
this  sign  it  may  be  sai.l  that  marked  over-enlargement  of  the 
uterus,  with  persistent  or  repeated  h.enK.nhage  at  the  third 
(  r  fourth  month  of  pregnancy,  is  suj.";estive  <.f  a  hydatuli- 

form  iiiok'.  , 

Tniitiiinit.     This  consists  in  all  cases  in  artiticial  evaciia 
tion  of  the  iitciiis.     Spontanc-oiis  abort imh  of  a  hydatidiform 
mole  isa  very  K)ng  and  tedious  process,  nsullin«r  in  consider 
able   lueiiK.rihage  ,     iieiiig  almost   invariably   iiiconipietc,   it 


m 


VESICULAR   MOLE 


\r,l 


„,ust  be  terminated  by  interference.     The  "te  us  m  the«e 
Ta  es  appears  to  be  unable  to  expel  its  contents,  and    t    s 
thereto  e  best,  when  the  diagnosis  has  been  made,   o  evacua  e 
;  wtthout  de  av      This  procedure  is  fully  described  m  con- 
ned Lrwitth^' induction  of  abortion  (p.  «r.3).  ^'H-  eervjx 
isusurUv  Hlightlv  patulous,  and  can  readily  be  dda  ed  suffi- 
SenU;  to  admitone  finger  ;   if  more  room  is  ^^-c.     'je  cer- 
vW  must  be  divided  as  described  on  p.  «i58.     \V  .th  the  hngin 
I  cleT  y  a  pair  of  blunt  forceps  or  ovum  forceps,  the  mass  o 
vesicles  can  be  broken  up  and  removed  piecemeal.     What 
leems  at  fi  st    on  account  of  the  size  of  the  uterus,  a  task 
Z  t    nno  sible  for  the  fingers  alone,  becomes  easier  as 
S^rocei  advances,  the  uterus  graduaUy  dunim^mg^m 
size  so  as  to  bring  the  fundus  withm  reach.     Ih.     "       ; 
unnecessary,  and  even  in  experienced  »^«-^,  "    >  ^^f^  [^ 
norforation  of  the  uterine  wall.     Care  should  bt   taktn  to 
cUKlfX      vesicles  and  decidua  from  every  P-t   and    he 
ne    avitv  should  then  be  thoroughly  douched  with  a 
eak  antisepfic  solution  and,  if  retraction  ,s  unsatisfactory 
Icked  V  itl    bismuth  gauze.     There  are  spec^d  risks  in    h 
;";  ::rium  of  sepsis,  sub-involution,  and,  remotely,  of  the 
development  of  chorion-epithelioma. 


Decidual  Endometritis 
atuti  >«1H"  ,  „.iti,      r/*»w)»V  dc'idual  elld(mletntl^ 

;!zr;;,:::.;:r,:M.v:;;,:,,...M. ,...;...-;.;. 

f    lu.  ..vum  upon  an  unhealthy  end..mctnum       I  he  mMi 
1^  iinusuLly  thick  and  Hcshy.  and  oficn  so.,  num.  ^ 

.mall  cv.ts  beneath  the  cpithclmu,.  whul,  an^c  fu  n, 
:,;;;dilatati.,n  of  the  deep  parts  of  t.eu,nu.c.^^^ 

Although  .leci.lual  cn.h.nictritis   .s   un<loubtedl>    .    ^* "      _ 

;,      .  of  abortion,  H^  din,,  al  n-ognition  is  nnpo.s.l.l  •  .     t   ^ 

".ent  st.te  of  our  knowledge  ;   .Uagnos.s  can  only  be  -ad. 
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from  examination  of  the  membrane  after  its  discharge  from 

the  uterus. 

Hydrorrhoea   Oravidaruvi   and   Decidual  Emlometritis  — 
Hydrorrhcea  gravidarum  is  the  term  applied  to  a  condition 
in  which  a  discharge  of  watery  fluid  from  the  gravid  uterus 
occurs   intermittently   in   considerable   amount,    from   the 
second  or  third  month  of  pregnancy,  and  may  continue  to 
term.     In  some  cases  a  small  amount  of  blootl  is  mixed  with 
the  watery  fluid.     It  is  a  rare  condition,  and  is  often  asso- 
ciated with  foetal  malformation.     Three  possible  sources  for 
such  a  discharge  may  be  pointed  out.     Firstly,  it  may  be  a 
leakage    from    the    amniotic    sac    (hydrorrhcea    amnialis)  ; 
secondly,  it  may  come  from  an  adventitious  collection  of 
fluid  between  the  chorion  and  amnion,  resulting  from  im- 
lierfect  fusion  of  these  membranes  ;    thirdly,  it  may  come 
from  the  decidual  space.     In  all  probability  the  latter  is  the 
most  common  cause,  and  although  it  must  be  admitted  that 
direct  proof    is  wanting,  decidual  endometritis  appears  to 
offer  the  best  explanation  of  the  ociuirence.     A  reference  to 
Figs.  14  and  44  will  recall  the  fact  that  in  the  lower  part  of 
the  early  gravid  uterus  there  is  a  small  cavity  bounded  on  all 
sides  ))v  decidua,  and  termed  the  decidual  space.     In  decidual 
endometritis  a  watery  fluid  such  as  that  of  hydrorrhea  may 
j)ossibly  be  secreted,  which  accumulates  in  this  space  and  is 
discharged  from  time  to  time  through  the  cervix,  when  the 
amount  becomes  large.     The  existence  of  pockets  of  fluid  hi 
this  position  has  been  recently  demonstrated  by  Duclos  in 
the  uterus  of  a  woman  who  died  during  ])regnancy.  and  who 
had   suffered   from    hydrorrhtca   with    slight    ha^norrhage. 
Normally  the  decidual  space  becomes  obliterated  by  fusion 
of  the  decidua  vera  and  decidua  ca])sularis  at  the  end  of  the 
fourth  month,  but  when  the  membranes  are  unhealthy  their 
fusion  may  be  delayed  or  prevented  :  the  decidual  space  may 
then  persU  and  the  hydrorrh<i'a  continue  until  term.     The 
expelling  force  may  be  considered  to  l»e  iiterine  contractiojis 
of  unusual  power,  reflexly  excited  by  tlie  ])reseii<(>  of  the 
accumulating    fluid.     The    condition    is    not    amenable    to 
tivatmcnt  of  any  kind,  and  is  not  of  much  clinical  importance 
ixcept  when  due  to  leakage  of  lifpior  ainnii  :   it  then  leads  to 
premat.Mv    labour    attended    by    many    of    the    ditlicullics 
arising  from  antepartum  ru|)ture  of  the  mcujbranes. 
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Diseases  of  the  Membranes,  Placenta,  and  Fcetus 

Hydramnios  (Synony.n  :    ^-^^^^^''''^'^i^JZ 
dition  consists  in  the  formation  of  an  excess  of  hquor  amniK 

as  normal  vanes  considerably  (p.  4')  >    '^  '  ,J       ,, 
only  quantities  exceec^ng  ^ifl^^'i^^'Z''^::^ 
rral;:  hul  tTaT^Uin  tLrmous  bulk  of  6  g^lon. 
^e  causation  of  M-- ^^^^^^^^^^^^ 

Sn  ittrmTdurin    TI^  eight  weeUs  of  gestation 
anToccursln  an  exagg."  ated  form  in  many  cases  of  carneous 
lie      When  occurrSg  in  the  later  months,  it  is  occasionally 
Ts  ociated  wit',  morbid  maternal  -"ditions  suc^^^^^^^^^^^ 
from  cardiac  or  hepatic  disease    -f  "^«- /  ^^^^^^  ^,7;,, 
developmental  anomalies  of  the  foetus      It  '«  "f  ^*^;^[' 
howevlr    that  these  associations  can  be  regarded  as  t  e 
cavTse  o[  the  hydramnios.     In  complete  spina  bifida  escaping 
c'^bro  si^m/fluid  may  assist  the  accumulation  of  an  exces 
of  liquor'^amnii,  but  the  amount  of  cerebro- spinal  fluid  is 
probablv  too  small  to  make  any  serious  difference. 

It  is  Quite  possible  that  under  normal  conditions  thiit, 
.nay  b    bo  ha  formation  an<l  an  absorption  of  liquor  amnu 
nd    hv  Iramnios    may   therefore    conceivably   be    brought 
lilt  CSient  alfsorption  as  well  as  by  excessive  pro- 
duct! .'   in  some  cases  of  hydramnios  extreme  torsion  o 
rombosis  of  the  umbilical  vein  has   been    found^   th    . 
conditions    may    lead    to   excessive   transudation   of    fluid 
r^      he  walls  of  the  large  vessels  on  the  f-tal  su^^iee  o^ 
c  pkcenta.     Whatever  may  be  the  precise  mechan.sm  o 
M   oduction.  certain  cous.derutions  make  it  pro'oable  that 
;;,Znniosisusual,yduetoaf;^^.u>tamat^ 
(1)  The  mother  is   usually  healthj      (-)  the  i'";" 
,,  entlv  .lefonucd.  or  shows  some  abnormality  .  t     e  e  op 
menf '(3)  it  frequently  (xnurs  iti  twi.i  pregnanes,  affettu  g 

",7-  am-'t'^'  --    (■^)»'-''T'T"t.r':^yum 
an'^.mbryonic    produC    when   first    forme.l    '"*--• 

Hydramnios   is   more   common    ,n    multM.ara.     »'        »       _ 

gravida.      in  7r,  per  cent,  of  cases  the  fcetus  is  of  the  female 

'^x       nd  it  has  been  observed  in  extra-utenne  gestation. 
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As  usually  met  with,  hydramnios  is  a  chronic  condition 
which   does   aot   become  clinically   recognisable   until   the 
fourth  or  fifth  month  of  pregnaiuy,  and  is  slowly  progressive. 
Its  actual  onset  is,  of  course,  earlier  than  this.     Occasionally, 
however  it  assumes  an  miife  form,  an  enormous  quantity  of 
fluid  being  formed  within  a  few  weeks.     The  symptoms  to 
which  it  gives  rise  are  due  to  the  size  of  the  uterus  ;  wlien  the 
enlargement  has  occurred  rapidly,  as  in  the  acute  form   the 
svmptoms  are  correspondingly  severe  ;   in  the  chronic  form 
much  greater  toleration  of  the  large  uterus  is  met   with. 
Slight   degrees  of  hydramnios  usually  escape  recognition, 
especially  if  associate<l  vith  twin  pregnancy.  The  abdominal 
enlargement  is  often  extreme,  indeed  hydramnios  may  yield 
one    of    the    largest    abdominal    swellings   ever    met    with. 
Relatively    to    the    size    of    the    alxlomen.    the    associat.-d 
sym|)toms  are  slight,  consisting  chiefly  of  some  embarrass- 
ments of  respiration  and  cardiac  action,  esju'cially  in  the 
recumbent    position,   so  that  ,the   patient    must   sleep   well 
propped  up  in   bed.     There  may  also  be   pain  and   shght 
anasarca  of  the  lower  extremities,  and.  of  course,  inabihty 
for  j)hvsical  exertion  of  all  kiiuls.     There  is  no  special  ten- 
dencv  to  the  occurrence  of  albuminuria.     Labour  usually 
comes   on   prematurely,  with   antepartum    rupture   of   the 
membranes,  which  brings  immediate  relief. 

The  physical  signs  yielded  by  the  uterus  in  a  case  of  well- 
marked  hydramnios  differ  from  those  of  the  normal  gravid 
uterus  as'follows:  (1)  its  size  is  disproportionately  large; 
(2)  a  fluid  thrill  may  be  obtained  in  all  directions  ;  C^  some- 
times ti.e  presence  of  the  fcetus  cannot  be  iinognised  either 
by  iialpation  or  auscultation  ;  (4)  in  slighter  .legrees  the 
f^Btal  head  may  be  felt,  but  not  the  trunk  or  the  limbs. 
Signs  of  pregnancy  will,  however,  be  found  in  the  active 
condition  of  the  mammary  glands  (primigravuhe)  the 
characteristic  softening  of  the  cervix,  and  a  history  of  several 
months-  amenorrh.ea.  These  points  should  deter  an  observer 
from  attributing  the  abdcmiinal  swelling  to  an  ovarian  cyst 
(,r  to  ascites.  A  large  ovarian  cyst  may  be  occasionally 
associated  with  pregnancy  :  the  differential  diagnosis  from 
hvdramnios  is  then  moiv  difficult.  :.i.d  will  depend  upon 
the  recognition,  in  the  former,  of  Iw..  distinct  ab.ionnnal 
swellings  together  with  the  presumi-tivc  signs  of  i.regnancy  ; 
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u     •     .     •„««  nf  nne  of   the  abdominal  swellings  will 

Ohgo-Hydrammos.       "    '  ^^  ^^l    ^  few  ounces  of 

is  deficent  m  amount,  and  ^he'-e  ^  Y  ^^^^„^,,.„,  ^^a  it 

Huid  in  the  amniotic  sac.  ""/*"',  '""toms  The  fcBtus 
does  not  give  rise  to  any  "^'^t^"' j^^f^^^^^ic  adhesions, 
mav  show  various  .loformities  ca.sed  M  ^m'  ^*  ^^^^  \^^  ,^^^ 

■^^'^^"-•^^'?Tt7,Se?XoS/ur:::ilt  space 
important  f.etal  deformities  't.»i'^""S"  j    ^^j^  ^^y 

„  ..'ieh  it  affords  for  free  exercise  -[^^^^.^  of  joints 
club-foot,  spinal  curvature,  wry  neck  "^,"'7  however,  by 
,nay  conceivably   be   bn,ught  about        t  ->  ^ow        ,^^^y 

;r;h;:r:^rf:tr-:^.v"^ 

,,,,,,.,.,.. mines  in  the  a«j.tcdpa^^^^^^^^^ 

'^"'"■""'   :''       .    i^^r    t  an.Mila  ion  followcl  by  spon- 
whcn  surroundu.fi  a  hmb.  ^'•^"-"'  •  ^j,,.  aOhcs-on 

taneous  ampntation  ma.v    o--'"  '    ^^a      ,     >    the  fcetus. 

is  no.;mal  or  is  ••;;^";;;;;;;,^^^  _  ,,,,paratively  little  progress 

Diseases  of  ^he  P  »^^^  '^-  J        .,,ia  ,  on.litions  of  the 

,,as  !..cuniadc  with  the  stuNot  ^^^^^^^^  ^^^  ^,^^ 

1       ..t..     fur  th»>  reas«!n  tl^at   ini    uwiiiii.i 
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but  it  is  now  known  that  inflammation  rarely,  if  ever,  occurs 
in  the  placenta  ;  again,  conditions  such  as  '  infarctions,' 
which  were  once  regarded  as  syphilitic  gummata,  are  now 
known  to  be  non-syphilitic. 

Anomalies  of  Size  and  Shape.— The  p  -■■■'■.  a  is  sometimes 
divided  unequally  into  lobes  or  segments,  which  are  united 
l)y  large  vessels  (umbilical)  running  in  the  membranes  which 
connect  them.  There  may  be  two  lobes  (placenta  biparWa) 
(Fig.  (5S).  three  lobes  {placenta  tripartita),  or  more  than  three 


j.'l,i,  CM. — PIiiciMitii  r>i]>iiititii. 

N,.t,.  Ih.'  I.,hin".t ."!,.. I  i),.m.m.1.i1h-h1  V.-...U  ;U  Hi-'  l.'.int  ..t  in->li I  ilic  r..i-.l. 

{plarnifa  muJtihlu).  More  im|)()rtant  than  these  is  iiiiother 
varu'ly  of  divided  i)laccnta.  called  the  placenta  succenturinta 
(Figs,  (i'.t  and  ")">).  In  this  form  one  or  two  small  outlying 
IM.rti(n,>>  of  placenta,  circular  or  oval  in  shajx'.  arc  present  ; 
,hcy  uvc  coruiccted  with  the  main  jdaceiita  by  small  vessels 
ninning  in  the  membranes,  and  arc  very  liable  to  be  left  in 
the  uterus  after  labour:  they  may  thus  give  rise  to  post- 
partum iKvmonliage.  and  (indirc<'tly)  in  the  puer|.erium  to 
M"i)t  ir  troubles.  N'ery  rarely  the  pla«cnta  is  tornu-d  over  the 
wiiolc  area  of  the  chorion,  the  usual  ditTerentiation  into 
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chorion  f rondosum  and  chorion  hrve  not  t akinjr j.lace^  I  h.s 
isknown  as  the  placenta  diffusa  :  it  is  the  natural  form  m 
certain  animals-^.3.,  the  sow  and  the  mare. 

Anormlies    of   the    Umbilical    /h.s.,/.o».- Fhe    co  d    i« 
u  uallv  attached  to  the  placenta  about  .ts  centre  ;    but  the 


ri. 


M^e    m    b^r     a    n    e     s 


/■^ 


f     # 


?*         Placentn  / 


Tom  vessel 

lifcoronAry 

Sinus 


Edjtc  of 
plAC-nta 


''''•nIu.ols;;';::n,um...     :ci,..un^.Vos.llo.,,>t..lMus..,.,.., 

i„serti<m  may  be  exccntric.  lateral,  or  marginal,  tl,c  i'H'"'' 

::;;^:    1        .c  l.a,tl.fo,r  ,la,.,„a  (Ki,.  To,.     Mor.  un,ortan, 

a  'i  -a   V  is  the  comparatively  vuc  ...omaly  ot  the  n.ser..on 

'     :.cord    intotlL    mcn>Urancs    alt<>Ketl.cr   ou  sulc    .   c 

•uw    VC.S.1S.    con>t,tmin,'    the    pr.nuny    .l.v.s.onv    of    the 
l:::]:ilKal  artc..ics  and  v.n..  tlu-a  run  beneath  ta^^^^^^^^^ 


'  iftampasp'mmr-s^v^ 
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from  the  point  of  insertion  to  the  placental  margin,  and  are 
liable  to  become  injured  during  labour  by  compression,  or  by 
rupture  of  the  membranes  which  enclose  them.  The  latter 
accident   is  only   liable   to  occur  when   these   vessels   are 


Vu..  7(».      l'>iittlfilii..    riarciilii. 
Th.-  MiMl.iliiMi  .  ■  I'l  is  iri>«ti-.l  .■;••-  t  '  it''  plHr.hlal  liiuri;,li. 

situated  in  the  position  where  the  mei.il)ranes  rupture  at  the 
end  of  the  second  sta^H-  of  hibour. 

IMacciital  anonuiiies  cannot,  as  rul-  .  be  recognised  until 
after  deliveiv.  An  exception  to  tins  rule  is  the  case  of 
the  vclanientous  inserti.  i  whicli  nuiy  be  recognised  during 
labour  if  the  vessels  chaiue  to  cross  the  lower  pole  of  th.- 
ovum.  A  case  of  this  itind  has  been  recorded  by  Williamson, 
in  which  he  delivered  the  child  by  Ca'sarean  section,  in  order 
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,.,   avoid   the   risks  of  fatal   fc«tal   hK^morrha^e   whon   the 

""'t;:x;3'/r/t//o«  of ...  nam,,.,,  n  h..  lu... 

al.ei.Ty  slated  that,  during  the  hvst  two  months  of  u,tm- 
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•       If       nHuu  ■iire-chani'es  occur  in  the  fojtal  jmrtiou 

,.teru>e    ife,  7'*'    '  .f^;:;,^^^         the  for.nation  of  snuvll  solid 

f  f  't::n;:^r    i^    •     •  in  U-  ^pon^y  ..laccntal  suhstance 

"  r;        n  conne  tion  with  tlu.  albuminuria  of  pregnancy. 

!r;d^t..      rr>cphritis  in  pregnancy,  changes  of  a  sundar 
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nature,  hut  much  more  extensive,  and  occtirring  earher  in 
gestation,  are  met  with.  These  changes  are  i)robahly  imjjor- 
tant  factors  in  the  causation  of  the  heavy  foetal  mortality 
which  attends  these  disorders.  In  such  cases  recent  luemor- 
rhages  into  the  placental  substance  are  also  often  found,  and 
are  jjrobably  due  to  rupture  of  vessels  in  the  decidua. 

iJ.egeneratioti  of  the  Placenta. — Fatty,  calcareous,  and 
cystic  degenerations  are  often  met  with  in  the  placenta. 
Fatty  and  calcareous  degenerations  are  usually  combined, 
and  are  constantly  found  in  infarcted  areas  ;  it  is  probably 
true  that  primary  fatty  degeneration  does  not  e.xist  in  the 
])lacenta,  and  in  no  circum.stances  is  it  directly  related  to 
.sypliilis.  Hxtensive  calcareous  degeneration  of  the  uterine 
surface  of  the  placenta  is  common  when  gestation  has  been 
unduly  j)iolonged  (post-maturity).  Cystic  degeneration 
results  in  the  formation  of  small  sub-amniotic  cysts  upon  the 
foetal  surface  of  the  placenta.  They  are  frequently  multiple  ; 
they  are  never  large,  and  do  not  affect  the  functional  activity 
of  the  organ.  Hydatidiform  degeneration  has  been  already 
described. 

Tuherrle  of  the  Placenta  is  very  rare,  but  it  has  been  shown 
to  occur  occasionally  in  women  affected  with  acute  general 
tuberculosis  or  advanced  chronic  phthisis.  The  tuberculous 
deposits  may  be  found  either  in  the  decidua.  u))on  the 
chorionic  e])ithelium,  or  in  the  stroma  of  the  villi.  Caseation 
is  frequently  found  in  the.se  dei)osits,  and  in  ca.ses  of  acute 
maternal  tubercle,  miliary  deposits  may  be  widespread  in  the 
foetal  jjortion  of  the  placenta.  It  appears  that  there  is  not 
mudi  i)rol)ability  of  placental  infection  excei)t  in  advanced 
cases. 

Solifl  Tumours  of  the  Placenta  are  extremely  rare,  the 
greater  number  of  those  described  being  myxo-ftbromuta. 

Hdmonhafje  and  (Edema  also  occur  in  the  ])lacenta.  We 
know  little  of  tlie  causation  of  tlie  former  ;  the  latter  is 
always  as.sociated  with  general  oedema  of  the  fwtu.s — one  of 
the  rarest  varieties  of  intra-uterine  disease. 

Placental  Syphilid. — In  1873  Fninkel  endeavoured  to 
prove  that  definite  syphilitic  lesions  occurred  in  the  ])lacenta  ; 
that  tlie  disease  appeared  in  the  chorionic  villi  when  the 
father  was  infected,  and  in  the  decidua  when  the  mother  was 
infectetl.     ,Sy])hiIitic  villi  he  described  as  of  unusually  large 
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Size  from  proliferation  of  the  connectivc-t.ssue  stroma,  « 
ol,literated  vessels,  and  extensive  fatty  degenerat,  )n  of  all 
the  tissues.     The  deeidua  he  described  as  thiekened  from 
hvper,,lasia.     His  conclusions  have  been  traversed  by  m.ny 
observers,  and  have  never  been  satisfactorily  ^^onfirmed 

The  question  has  entered  upon  an  entirely  different  phase 
since  the  discovery  of  the  specific  organism  of  -vphihs  by 
Shaudinn-the   spirochete   pallida .     The   Pre^^.^ce    of   t lis 
organism  must  now  be  regard.  1  as  conclusive  proo    of  the 
d  Lse,  and  as  it  has  been  demonstrated  in  the  placent^U 
tissues  by  numerous  observers,  the  occurrence  of  syphilitic 
disease  of  the  placenta  is  unquestioned.     The  organism    s 
found  mostlv  in  the  f.etal  portion  of  the  placenta,  a.u     s 
distributed   especially   around   the   vessels   running   in   tiie 
stroma  of  theVilli  ;    this  corresponds  with  the  position  in 
which  the  organism  is  found  in  the  case  of  chancres.     W  lea 
present  in  the  placenta  it  can  also  be  readily  demonstrated 
in  the  fffital  viscera,  especially  the  liver.  .^^..^villv 

Placenta  infected  with  syphilis  are  usually  abnoimallj 
large  and  heavy  ;  the  latter  point  is  of  considerable  pract.ca 
importance,  for  the  great  majority  of  placenta^  which  excee.l 
t^  normal  Tmits  of  weight  are  syphilitic.  In  appearance 
the  placental  tissue  is  pale,  the  cotyledons  are  ;-•'•"--- 
and  the  sulci  between  them  abnormally  deep.  Murosioi.u  - 
allv  the  only  definite  change  observe  '  in  '""'^V"'^*'^";;;';  'f^ 
that  the  villi  are  abnormally  large,  the  mcrease  being  dm  to 
excess  of  the  connective-tissue  stroma,  which,  however  is 
not  otherwise  abnormal.  In  this  respect  the  views  of  t  rankel 
have  therefore  been  confirmed. 

Abnormal  Conditions  of  the  Foetus. -The  i..tus  may  l>e 
the   subject   of    many    abnormal   conditions,    ar.smg   from 
disease  or  from  errors  of  devcl.ipment.     In  a  certain  numbei 
of  instances  disease  is  transmitte.l  from  one  or  other  parcMit 
usuallv  the  mother  ;    in  others  disease  arises  spontaneousN 
i„  intni-uterine  life.     Very  few  of  these  abnormal  cond,  ..  n. 
an-  of  clinical  importance.     A  eertam  number  '>«  'l^vd  )^^ 
mental  errors,  however,  give  rise  to  ditticulty  in  la''onr   and 
will  be  referred  to  again  in  that  connection  .among  tlu^c 
may  be  mentioned  double  monsters,  hydrocephalus,  asc-ites, 
abdominal  tumours   (usually  cystic),  and  general  drops  ^ 
Abnormalities  of  development  do  not,  as  a  rule,  niHuence 
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the  course  of  pregnancy.  The  following  microbial  diseases 
have  been  shown  to  be  capable  of  transmission  from  the 
mother  to  the  foetus  :  enteric  fever,  cholera,  yellotv  fever, 
cerebrospinal  meningitis,  pertussis,  ixiriola,  scarlatina, 
malaria,  morbilli,  erysipelas,  and  syphilis  (Ballantyne)  ;  the 
appearances  characteristic  of  the^e  diseases  may  be  present 
at  birth,  or  may  arise  after  delivery  if  the  child  survives. 
Further,  in  the  case  of  tubercle,  anthrax,  erysipelas,  sepsis, 
and  diphtheria,  the  specific  organism  has  been  found  in  the 
foetal  tissues,  but  not  the  local  lesions  characteristic  of  these 
diseases  in  the  adult  ;  strictly  speaking,  the  last-named 
diseases  are  therefore  not  transmittcJ,  the  cause  of  the  death 
of  the  foetus  under  such  circumstances  being  probably 
septicaemia.  Syphilis  may  be  transmitted  from  either 
parent  ;  usually,  however,  it  is  paternal  in  origin.  The 
following  are  the  chief  signs  of  foetal  syphilis  as  seen  in  a 
foetus  which  has  perished  from  this  disease  iii  utero  :  a 
bullous  eruption  (pemphigus),  seen  especially  upon  th^  palms 
and  soles  ;  gummata  in  the  liver  and  spleen  ;  and  in  the  long 
bones  hyperplasia  of  the  cartilaginous  elements  along  the 
line  of  junction  of  the  shaft  with  the  epiphysis — so-called 
syphilitic  epiphysitis. 

EXTRA-UTERINE    (ECTOPIC)    GESTATION 

It  is  now  well  established  that  a  fertilised  ovum  may 
become  implanted  not  only  in  the  uterus,  but  in  the  Fallopian 
tube  or  in  the  ovary  ;  in  the  two  last  namer'  positions  the 
pregnancy  is  called  extra-uterine  or  ectopic. 

The  possibility  of  the  implantation  of  a  fertilised  ovum 
upon  the  peritoneum — primary  peritoneal  pregnancy — has 
been  much  discussed,  but  until  the  last  year  or  two  it  cannot 
be  said  to  have  l)een  satisfactorily  demonstrated.  Blair  Bell 
now  claims  to  have  shown  that  it  may  occur  in  rodents,  and 
consequently  its  occurrence  in  the  human  species  cannot  be 
regarded  as  impossible.  Further,  a  case  has  recently  been 
recorded  by  Grone  (Sweden)  which  he  asserts  to  be  one  of 
primary  peritoneal  pregnancy,  the  ovum  having  been 
implanted  upon  the  peritoneum  immediately  behind  the 
right  round  ligament.  The  ca.se  was  submitted  to  operation, 
and  as  the  patient  recovered  a  detailed  histological  examina- 
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tion  of  the  uterus  and  Falhipi'in  t»bes  was  not  made.  Wliile 
there  can  be  no  inlieient  impossibiUty  about  the  occurrence 
of  primary  peritoneal  pregnancy,  its  actual  demonstration  is 
beset  with  great  diflficulties,  and  there  can  be  no  question 
that  if  it  occurs  at  all  in  women  it  is  very  much  rarer  than 
the  other  two  varieties  of  ectopic  pregnancy. 

OVARIAN   PREGNANCY 

It  is  only  within  recent  years  that  tlie  occurrence  of 
ovarian  pregnancy  has  been  satisfactorily  proved,  but  the 
number  of  cases  which  can  be  accepted  as  reliable  instances 
of  the  condition  is  now  fairly  large.     There  can  be  no  doubt 
that  it  is  very  much  less  frequent  than  tubal  pregnancy.     In 
most  cases  the  site  of  implantation  appears  to  have  been  a 
Graafian  follicle,  which  may  be  entered  by  spermatozoa 
through  the  site  of  rupture,  or  possibly  by  direct  penetration 
of  the  wall.      It  is,  however,  possible  that  the  ovum  may 
be  impregnated  when  lying  upon  the  surface  of  the  ovary 
after  its  discharge  from  the  follicle,  and  may  afterwards 
excavate  a  bed  for  itself  in  the  ovarian  tissues  by  its  remark- 
able powers  of  erosion.     Generally,  however,  the  sperma- 
tozoa enter  a  Graafian  follicle,  and  fertilise  an  ovum  theivm 
which  has  not  been  discharged  along  with  the  fluid  contents 
of  the  follicle.     In  the  cells  which  line  the  follicle  the  ovum 
finds  its  nidus,  and  the  early  stages  of  development  pursue 
the  usual  course.     Fig.  72  shows  that  the  gestation  sac,  or 
maternal  covering  of  the  ovum,  is  very  thin,  and  consists 
simply  of  thin  layers  of  ovarian  tissue  in  which  some  of  the 
villi  are  imbedded  ;    the  base  of  the  ovum  rests  upon  the 
main  portion  of  the  ovary.     There  is  no  decidual  membrane 
formed  in  ovarian  pregnancy,  although  certain  large  cells  have 
been  found  by  some  observers  and  described  as  decidual. 

The  great  majority  of  cases  of  ovarian  pregnancy  have 
terminated  by  rupture  at  an  early  period  of  gestation. 
Some,  however,  have  progressed  up  to  or  beyoi'^l  the  mid- 
term. An  interesting  example  has  been  recorded  by  McCar  .> 
in  which  pregnancy  continued  for  five  and  a-half  months, 
the  sac  being  apparently  on  the  point  of  rupture  when  the 
operation  was  performed.  In  this  case,  ihe  gestation  was 
situated  in  the  functionally  active  part  of  an  ovary,  which 
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was  already  the  seat  of  a  cystic  tumour.  A  considerable 
number  of  cases  of  reputed  ovarian  pregnancy  at  term  have 
been  recorded,  but  in  most  instances  the  evidence  of  their 
exact  nature  is  inconclusive. 

Ovarian  pregnancy  cannot  be  distinguished  by  clinical 
methods  from  tubal  pregnancy  ;  questions  of  diagnosis  and 
treatment  are  therefore  identical  \y\ih  those  of  the  latter 
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Flo.  72. — Ovarian  rregiiancv  (Van  Tusseiibrock).  The  Ovum  has 
dtveloped  in  a  Oriuitian  FnUicle  ;  Ruiiturohas  occurred  du  the 
free  surface  of  the  (restation-Sac. 
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condition.  The  anatomical  diagnosis  of  sin  ovarian  preg- 
nancy is  to  be  made  chiefly  by  careful  attention  to  its 
relations  in  situ,  which  must  be  those  of  the  normal  ovary. 
Further,  ovarian  tissue  must  be  recognisable  on  microscopic 
examination  in  several  parts  of  the  gestation  sac,  showing 
that  the  ovary  has  been  expanded  by  its  growth.  The 
hi  tological  elements  which  are  characteristic  of  ovari  ,n 
til-sue,  are  Graafian  follicles,  corpora  lutea,  and  in  the 
absence  of  definite  yellow  bodies,  clusters  of   lutein  cells. 
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Its  differential  diagnosis  by  clinical  mctimds  from  tubal 
pregnancy  is  impracticable  in  the  present  state  of  our 
knowledge,  careful  examination  of  the  complete  specimen, 
after  removal,  being  reiiuired  to  determine  its  true  nature. 

TUBAL   PREGNANCY 

The  lodgment  of  a  fertilised  ovum  in  the  Fallopian  tube 
is  not  uncommon.     The  causes  of  the  arrest  of  the  ovum  in 
the  tube  on  its  journev  to  the  uterus  are  probably  not 
pathological,  most  of  the  older  explanations  having  been 
disproved  or  abandoned  from  lack  of  supp.^rtmg  evidence. 
It  is  known,  however,  that  diverticula  of  the  tubal  canal  n-e 
sometimes  found  running  up  into  the  fibro-muscular  wall  of 
the  tube  ;  it  is  possible  therefore,  that  an  ovum,  either  before 
or  after  beins  fertilised,   may  wander  into  one  of  these 
impasses  and.  being  detained  there   may  become  engrafted 
upon  the  mucous  membrane,  which  has  the  same  structure 
as  that  of  the  tube  proper.     And  farther,  the  anivtomical 
arrangement  of  the  tubal  mucosa  is  such  that  the  ovum  may 
readily  become  detained  among  the  complex  ramifications 
of  the  tubal  plica>  in  the  outer  portion  of  the  canal.     The 
view  that  arrest  of  the  ovum  in  the  tube  may  be  due  to  such 
morbid  conditions  as  salpingitis,  or  partial  occlusint>  of  the 
tubal  lumen  bv  adhesions,  has  not  received  support  from 
morbid  anatomy,  and  must  be  abandoned.     Age  and  social 
condition  do  not  influence  its  occurrence  ;    it  may  be  met 
with  in  a  first  or  m  any  subsequent  pregnancy,  and  in  the 
latter  case  it  mav  follow  normal  gestation  a  iter  a;i    nterval 
varying  from  a  few  Months  to  n^nny  years.     Tubal  pregnancy 
is  in  all  probabilit;,-  to  be  regarded  as  an  accidental  occur- 
rence ;  it  is  a  morb  d  condition  only  in  the  sense  of  involving 
both  the  mother  and  the  ovum  in  serious  risks.  Consequently 
gravid  tubes  are  usually  healthy  at  the  time  of  the  occur- 
rence of  ge-station  (Fig.  77)  ;    in  some  cases,  however,  evi- 
dences of  chronic  salpingitis  are  found,  shovying^that  this 
condition  sometimes  precedes  the  gestation  (Fig.  7(i). 

Anatomy.- -Tubal  ])regnancy  gives  rise  to  a  series  of 
well  .narked  changes  in  the  uterus,  and  in  the  affected 
Fallopian  tube  ;  the  former  are  uniform  and  constant,  the 
latter  vary   with   the   location   of   Ihc   ovum.     The    iiffnr'^ 
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always  sliovvs  a,  certain  amount  of  enlargement,  accom- 
paniefl  with  softening  of  its  walls  and  softening  of  tlie  cervix  ; 
both  are  recognisable   clinically,   although  tlie  softening  of 


Fio.  T;J.— Section  through  a  Gravid  Fallopian  Tube,  illustratiiii,'  the 
formation  of  a  Tubal  Mole  (Whitridj^e  Williams).  I'.  Villi  whi<h 
have  i)enetrate<l  dee])ly  into  the  wall  of  the  tube.  ])robahly 
indicatiiif,'  the  original  implantation  site;  h.<:,  15lood-ilot  con- 
taining chorionic  villi  seen  in  section  :  in  the  centre  of  the  mass 
i.s  an  irregular  space  representing  the  uniniotic  sac. 

the  lips  of  the  external  os  is  not  so  well  marked  as  in  uterine 
pregnancy.  The  size  of  the  uterus  seldom  exceeds  that  of 
two  and  a-half  months  gestation.  The  endometrium  is 
completely    converted    into    a    decidual    membrane    indis- 
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tinguishable  from  the  decidua  vera  of  """"'^l  ;  k  /      ^   £ 
,vmcy.     This  change  has  been  spoken  ot  by  Webster  as    he 
decfdual  reaction  •  of  the  uterus.     In  the  affected  ,ul.e    he 
changes  are  mainly  confined  to  the  ne.ghbourho.,d  of  the 
ovum,  distant  parts  showing  practically  no  changes  recog- 
nisable with  the  naked  eye.     No  true  formation  of  a  dec.dua 
occurs  in  the  tube,  although  it  has  ^^en  demonstratcHl  tlui 
clusters  of  large  'decidual'  cells  may  be  found  here  and 
h:^^m  the  mucous  membrane  of  both  the  affected  and  the 
unaffected  tube.     The  portion  of  the  tube  which  encloses 
the  ovum  is  usually  called  the  ^esto/io»-.sac. 

The  fertilised  ovum  lodges  most  frequently  m  the  ampuUa 
of  the  +  ■  >  "  )re  rarely  in  the  isthmus,  and  least  frequently 
of  all  rsiiiial  portion.      It  has  been  clearly  shown 

that  •R'^d  in  the  tube,  the  fertilised  ovum  buries 

itself  .  -.cern^'l  tissues  very  much  in  the  same  manner 

as  in  uter.ie  pre.  .ancy.     The  mucous  membrane  under- 
goes no  preparatory  thickening  as  does  the  endometnuni  , 
penetration  of  the  tissues  is  easy,  and  thei^  appears  to  be 
no  doubt  that  the  ovum  actually  reaches  the  muscular  coat 
and  becomes  completely  imbedded  in  it.     The  ovum  th  s 
develops,  for  a  time  at  any  rate,  in  a  cavity  ho  lowc.l  out 
of  the  substance  of  the  tube-wall  and  practically  shut  off 
from  the  tube-lumen.     This  arrangement  compensates,  to 
some  extent,  for  the  absence  of  a  complete  decidual  invest- 
ment, and  renders  the  early  lodgment  of  the  ovum  more 
seem-;      The  formation  of  the  embryo  and  of  the  embryonic 
coverings  proceeds  in  the  same  manner  as  in  uterine  preg- 
nancy.    At  the  site  of  the  growing  ovum  the  tube  under^cs 
rapi.l  distension  and  assumes  a  somewhat  oval    orm.      I  he 
wall  of  the  distended  portion  becomes  ccmsiderably  thinned  , 
this  thinning  is  due  in  part  to  the  absence  of  «o";P^"^«^^«^y 
muscular  hypertrophy,  such  as  takes  P>--  ;" /^^  8^^    f 
uterus,  and  in  part  to  the  eroding  action  of  the  chorio   , 
which  penetrates  the  tissues,  and  still  further  thins  the  wa   . 
When  the  ovum  lodge,  in  the  ampuUary  por  ion    he  ab- 
dominal ostium  aluiost  invariably  becomes  occluded  bef  re 
the  end  of  the  second  month  (eighth  week)  :  when   he  oM.n 
lies  in  the  isthmus  or  the  interstitial  portion  the  abdominal 
ostium  does  not  clo<e  (Fig.  77).    The  condition  of  the  ostium 
as  will  appear  later,  has  an  important  clinical  beanng.     A 
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gravid  tube  is  usualiy  found,  on  opening  the  abdomen,  to 
have  contracted  adhesions  to  surromiding  structures  ;  and 
at  spots  where  the  penetrating  vilH  have  reachefl.  or  nearly 
reached,  the  peritoneal  coat,  thick  layers  of  lymph  become 
deposited,  the  effect  of  which  is  to  strengthen  the  weak  spot. 

From  this  account  it  is  obvious  that  the  abihty  of  the 
7''allopian  tube  to  continue  to  accommodate  the  growing 
ovum  is  by  no  means  certain  ;  as  a  matter  of  fact  it  fails  to 
do  so  except  in  extremely  rare  instances.  It  is.  liowever. 
believed  that  genuine  cases  are  on  record  of  gestation  con- 
tinuing to  term,  or  nearly  to  term,  in  an  unruptured  Fallo- 
pian tuV.  Failing  this  event,  either  the  ovum  is  destroyed, 
or  it  escapes  from  its  cramped  surroundings  and  pursues  its 
development  under  more  favourable  conditions.  The  ovum 
may  be  destroyed  in  situ  by  haemorrhage  which  converts  it 
into  a  tuhal  mole  ;  or  it  may  be  detached  from  its  base  and 
expelled  either  through  the  patent  abdominal  ostium  (fiihal 
abortion),  or  through  a  rent  in  the  wall  of  *'"  tube  (tubal 
rupture).  In  some  instances  ru{)ture  occurs  without  causing 
complete  detachment  of  the  ovum  ;  its  existence  is  not  then 
necessarily  terminated,  for  development  may  proceed  in  the 
freer  space  thus  gained  for  it. 

The  Tubal  Mole. — The  mode  of  formation  of  a  tubal  mole 
is  well  shown  in  Fig.  73.  which  represents  a  transverse  .section 
through  a  gravid  Fallopian  tube  at  the  site  of  implantation 
of  the  ovum.  The  lumen  ot  the  tube  is  occupied  by  an  oval 
mass  of  blood-clot  detached  completely  from  the  wall  ;  a 
cavity  of  irregular  shape,  representing  the  amniotic  sac.  is 
seen,  placed  somewhat  cxcentrically  in  the  midst  of  the 
blood-clot.  The  effect  of  the  luemorrlr.ge  has  clearly  been 
to  break  up  the  chorion,  which  at  this  early  period  is  covered 
in  all  parts  with  villi  ;  many  detached  villi  are  seen  in 
section  in  the  blood-clot  surromiding  the  ovum  ;  a  few  are 
seen  still  retaining  their  attachment  to  the  ovum,  others  are 
seen  to  be  buried  in  the  tube  wall  and  to  be  broken  off 
entirely  from  the  ovum.  There  is  no  appreciable  thinning  of 
the  wall  of  the  tube  except  at  the  right  of  the  figure,  where 
chorionic  villi  can  be  seen  to  have  penetrated  nearly  as  far 
as  the  peritoneal  investment,  thus  breaking  uj)  the  muscular 
wall  of  the  tube.  This  spot  probably  represents  the  pit  in 
which  the  ovum  was  originally  imbedded.     Remains  ot  the 
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branching  plic«>  d  the  t.ibal  muscosa  are  also  seen  flattened 

'::^2  the  tube  wall,  whieh  indicate  that  the  ovum  has 

odged  in  the  ampuUary  portion  of  the  tube      In  h^g      i 

aTln  the  naked-eye  appearances  of  a  tubal  mole  ^n  sUr, 


Acdorainal 
oatium 


'^a.ty 


s:^:::::^'S'^'rimS-y'r.-ioi  of  the  tube.  The 

abdominal  ostium  is  patent. 

laid  open  bv  longitudinal  section  ;  the  tube  was  removed  on 
acturof'  hemorrhage  through  the  unsealed  abdomn.al 

"'m  statement  is  made  by  Bland-Sutton  tl-t  '  a  tul^ 
„,,i;  i.  due  to  blood  extravasated  from  tb-  circulat.o..  of  the 
embryo.'     This  opinion  rests  solely  up'  .  die  observaUon  hy 
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this  author  of  the  occurrence  in  the  tubal  mole  of  nucleated 
red  blood -corpuscles  such  as  are  found  in  the  blood  of  the 
embryo,  but  .ot  in  that  of  the  adult.  In  reality  all  that  this 
observation  \  ..  ven  is  that  there  is  in  the  mole  an  admixture 
of  embryonic  blood  ;    but  it  cannot  be  supposed  that  tubal 


l''l(i.  T.>.  — Clionoiiic  Villi  from  n  Tul)!il  Mole.  The  luiiri>  iiiild'cldi'il 
villus  is  seen  to  Ikivi-  lost  its  e])itheliiil  coveriii),' ;  its  stroiiiii 
contains  very  few  nuclei.  The  free  villi  h:ive  preserved  their 
epitheluiiii,  which  <'on>ists  of  a  douhle  low  of  cells.  Syncytial 
J)U(ls  in  section  ure  seen  in  the  ujiper  part  of  the  fi>rure. 

moles,  which  are  much  larger  and  heavier  than  the  embryo, 
can  be  formed  by  extravasation  of  embryonic  blood  alone. 
There   is   no   doubt  i    they   consist    almost   entirely   of 

maternal  blood,  which  has  been  cxtravasated  from  the  tube 
wall  among  the  villi. 

In  tubal  pregnancy  the  frequency  with  which  moles  occur 
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is  far  cmit.T  than  in  tl..-  rase  of  i.torii  i-  pregnancy,  pn.bah  y 
on  account  of  the  unMvv  ins>  .rity  ,)f  the  ,.v,ihne  attach- 
ments in  the  former.  The  forhiatir  of  a  m.)le  is  tre.iuently 
accompanie.1  bv  more  or  less  haemorrhage  through  the 
unsealed  abdon.inal  ostium.  The  ovum  is  of  course  <l. 
stroved  by  this  process  ;  small  nu.les  may.  perhaps.  In- 
retained  in  the  tube  ami  gradually  disposed  of  by  absorption  ; 
larger  moles  are  usually  expelled  by  tubal  rupture  or  abor- 
ti  m      Suppurati.m  of  a  mole  retaine.l  in  the  tube  probably 


Vi<     7(i -Tubal    iWL'nancv    terminutiu-    in    .U.ovHun.     Tho   tubal 

S   tIaJ  "\Uvolut..l  an.l  its  walls  tlu.k.-uoa   f.o,u   .hrou.o 
salpingitis;  its  Iimu-ii  is  .lilat.'d  ami  lull  ot  blood. 

only  occurs  as  the  result  of  some  form  ..f  infe.tion.  st.ch  as 
sepsis,  gonorrhea,  or  bowel-infection. 

In  operating  .m  cases  of  t.ibal  gestation  a  mole  is  tre- 
.juentlv  foi.n.1  among  the  blood  effused  info  tl-  l-ntonea 
cLvitv'bv  rupture  or  abortion  :  it  *'X-tly  resembles  alp 
of  bloo<(-clot.  an.l  n.ay  remain  unnoticed  '"^l^- .^^^  '»  > 
looked  for.  Small  moles arenoarly  globular  (Hg.//)  :  hug  r 
ones  are  oval  .in  shipe.  heavier  and  firmer  tha..  simple 
clotted  blood  (Fig.  -4);  they  often  show  remains  ot  the 
amniotic  sac  on  section,  and  .m  microscopic  examination. 
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after  suitable  hardening,  are  found  to  contain  chorionic  villi 
imbedded  in  clotted  blood. 

The  recognition  of  chorionic  villi  under  these  conditions 
is  a  matter  of  some  clinicai  importance.  As  shown  in  Fig.  7"), 
some  are  free,  others  imbedded  in  the  blood-clot.  The  former 
are  covered  by  epitheHum,  definitely  recognisable  as  that  of 
the  chorion,  since  it  is  composed  of  two  layers — the  outer 
layer  consisting  of  irregularly  nucleated  plasmodium  (the 
syncytium),  the  inner  layer  consisting  of  a  single  row  of  low 
columnar  cells  (Langhans"  layer).  The  latter  have  almost 
completely  lost  their  epithelium,  while  the  stroma  of  all  the 
villi  has  undergone  considerable  degeneration  and  appears 
structureless.  The  epithelium  retains  its  vitality  for  a  longer 
period  after  the  destruction  of  the  ovum  than  the  stroma  ; 
this  difference  is  due  to  the  fact  that  the  former  is  normally 
nourished  directly  by  the  maternal  blood  with  which  it  is 
always  in  contact,  while  the  latter  is  normally  nourished  by 
the  blood  in  the  foetal  capillaries.  The  epithelium  can  there 
fore  draw  nourishment  from  the  effused  blood  in  a  mole,  and 
thus  survive,  while  the  stroma,  being  suddenly  cut  off  from 
its  source  of  nutrition,  perishes  with  the  embryo.  Owing  to 
survival  of  the  epithelium,  villi  can  be  recognised  in  a  mole 
many  weeks  after  its  formation.  Around  the  villi  is  seen 
blood-clot,  in  varying  degrees  of  contraction — i.e.,  with  a 
variable  amount  of  fibrinous  network.  Sometimes  quite 
fresh-looking  villi  may  be  found  in  a  recent  tubal  mole. 

Tubal  abortion  occurs  frequently  in  ampullary  pregnancy 
while  the  abdominal  ostium  remains  patent — i.e.,  during  the 
first  two  months  of  gestation  ;  it  is  believed  that  it  occurs 
almost  as  commonly  as  rupture  in  this  variety  of  tubal 
pregnancy.  In  the  isthmial  and  interstitial  varieties,  how- 
ever, rupture  is  much  more  frequent  than  abortion  ;  in  the 
latter  variety  tubal  abortion  consists  in  the  discharge  of  the 
ovum  through  the  uterine  ostium  into  the  uterine  cavity. 
An  aborted  tubal  ovum,  as  a  rule,  has  been  previously  cciii- 
verted  into  a  mole,  but  this  is  not  always  the  case.  The 
first  step  in  the  process  of  tubal  abortion  is  the  separation 
of  the  ovum  from  its  attachments.  We  have  seen  that  as 
a  rule  the  ovum  develops  within  the  tube  wall,  not  in  the 
lumen  of  the  canal.  At  the  site  of  implantation  the  lumen 
is  distorted  and  compressed  by  the  preisure  of  the  growing 
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ovum.  At  some  point  the  tubal  investment  gives  way  and 
the  gestation  sac  ruptures  into  the  lumen  of  the  tube  this 
forms  the  first  step  in  the  occurrence  of  a  tubal  abortion 
Berkeley  and  Bonney  described  this  process  as  intra-tubal 
rupture  '  to  distinguish  it  from  '  tubal  rupture  m  wh.oh 
the  sac  opens  into  the  peritoneum  or  the  broad  1  gament 

(vide  infra).  .     „.      _„       ... 

The  actual  process  of  abortion  is  seen  in  Fig.  76,  wh  ch 
shows  that  the  mole  has  been  partly  expelled  through  the 
dilated  abdominal  ostium.  The  main  factor  m  its  produc- 
tion is  undoubtedly  muscular  contraction  of  the  unaffected 


^»tii. 


Abdominal 
ostium. 


Ov«ry  with,  ruptured  cyst 


pio  77  -Tubal  rropnancv  ..f  Four  to  Fivo  W  oeks  Duruti.m. 
R  pturo  has  ..curved  i.,  the  i«th,nial  portion  of  the  t.ib-  a  >.  a 
3  mole  has  been  extruded.  The  ab.  onunnl  ostuun  ih  patent, 
and  the  anipuUary  portion  shows  httlo  alteration. 

,„.rtions  of  the  tube  ;    the  process  constitutes  a  miniature 
labour,  consisting  of  a  stage  of  dilatation  followed  by  a  stage 
of  expulsion,  which  again  is  succeeded  by  a  stage  of  retraction. 
The  developmental  unity  of  the  uterus  ami  Fallopian  tubes 
no  doubt  accounts  for  this  physiological  analogy.     The  con- 
tractions   are    perhaps    reflexly    excited    by    ha-morrhage. 
causing  sudden  distension  of  the  tube.     The  expulsion  of  the 
ovum  mav  be  complete  or  incomplete  ;    in  the  latter  the 
ovum   is  detained  in   the  insufficiently  dilated  abdomina 
ostium  or  a  portion  of  it  may  remain  attached  to  the  original 
implaulaliun  site  of  tlie  ovum,  the  bulk  <.f  which  has  l.een 
expelled.     Here  again  the  analogy  with  uterine  abortion  will 
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be  obvious.  Tubal  abortion  may  be  attended  by  severe 
internal  bleeding,  equal  in  severity  to  that  caused  by  rupture  ; 
its  result  as  regards  the  ovum  is  invariably  to  destroy  it. 
After  the  expulsion  of  the  ovum  the  tube  usually  remains 
considerably  distended  with  blood  (Fig.  76),  but  it  is  believed 
that  it  may  rapidly  retract  and  resume  its  normal  shape  and 
calibre,  leaving  no  trace  to  the  naked  eye  of  having  been 

recently  gravid.  It  is 
impossible  to  distinguish 
tubal  abortion  from  tubal 
rupture  by  clinical  diag- 
nosis. 

Tubal  Rupture.  —  In 
whatever  part  of  the  Fal- 
lopian tube  the  fertilised 
ovum  may  be  lodged,  there 
is  a  tendency  to  the  occur- 
rence of  spontaneous  rup- 
ture. In  the  isthmial  and 
interstitial  varieties  rup- 
ture is  apt  to  occur  earlier 
than  in  the  ampullary 
variety,  owing  to  the  fact 
that  the  latter  is  larger 
and  more  distensible  than 
either  of  the  former.  Be- 
tween the  eighth  and  tenth 
week  is  the  commonest 
time  for  rupture  to  occur, 
but  it  may  be  earlier  or 
later  than  this.  The 
conditions  which  predis- 
pose to  rupture  have  been 
mentioned — viz..  thinning  of  the  tube  wall  bj'  distension  and 
the  eroding  action  of  the  villi.  In  addition,  there  is  probably 
a  determining  cause  in  most  instances,  such  as  a  sudden 
increase  in  size  of  the  ovum  from  luemorrhage,  or  sliyiit 
increase  in  vascular  tension  from  some  muscular  effort  on 
the  part  of  tlie  patient.  Occasionally  the  eroding  action  of 
the  villi  alone  will  determine  spontaneous  perforation  of  the 
wall  of  tlie  tube.     Occlusion  of  the  abdomiiuil  ostium  is  not 


'l<i.  "8.- — Iiitiii-l'eiitoiieal  lUiiitiiiL' 
(if  till'  Tulie  ((liiigrairiDiiitic  ;  after 
(Jile>).  Tlie  cliorion  has  been  torn, 
l(Ut  the  iitniiidii  iciniiiiis  intact,  the 
f(l•tu^'  CDiitained  within  it ;  tlif 
placental  jioitioii  of  the  chorion  is 
uninjured.    The  f<"tiis  may  survive. 
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an  essential  factor  in  the  causation  of  rupture,  for  this 
accident  frequently  occurs  without  it,  even  in  the  ampuUary 
variety.     Any  part  of  the  wall  of  the  distended  portion  of 

the  tube  may  burst.  .      „   , 

The  results  of  rupture,  in  so  far  as  the  lite  of  the  ovumu, 
concerned,  depen.l  to  a  great  extent  upon  the  position  of  he 
rent      If  occurring  upon  the  roof  or  sides  of  the  tube,  the 


Ruptured 
chJbrtpn 


Ruptured  tube 
wall 


{geslcUion  sac> 


Amntotic 
cavity 


PeritotLCum  of 
broad  ligiiment 
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broad  ligauionl 


Ft' 


7<(  -liitrii-l'eritoiuiil  liiiptiiic  of  tli«'  "riili"  (tlia- 
.'ranmmti.';  after  (iil.'s).  Tlie  ihori-n  ami  iminiui. 
h,.v.'  both  Ix-eii  torn,  ami  tl.o  f.vt.is  has  esra)..-.! 
frn.uthf  testation  sac  ;  th-  placental  portion  ot 
the  chorion  is  injured.     The  I.etus  will  pensh. 

rupture  will  involve  the  peritoneal  covering,  and  the  blood 
effused  will  therefore  be  poured  out  into  the  general  jieri- 
toneal  cavity,  while  the  mole  may  be  completely  expelled 
through  the'rent  (Fig.  70).  If,  on  the  other  hand,  the  tear 
fike^  place  in  the  floor  of  the  tube,  the  peritoneal  coat  may 
escape  while  the  elfused  blood  and  the  discharged  ovum  will 
make  their  way  between  the  layeis  uf  the  broad  ligament, 
gradually  separating  them  and  burrowing  in  the  connective 
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tissue  whifih  this  ligament  contains  (Figs.  80  and  81).  This 
form  of  rupture  is  .-.ry  uncommon  and  occurs  mainly  in 
cases  of  isthmial  pregnancy,  since  the  lower  wall  of  this 
portion  of  the  tube  is  less  completely  invested  by  peritoneum 
than  the  ampulla.  The  former  is  known  as  intra-perifonml 
rupture,  the  latter  as  intra -ligamentary  or  extra- peritoneal 
rupture.  In  both  varieties  the  ovum  is,  as  a  rule,  destroyed 
by  previous  haemorrhage  and  converted  into  a  mole.     Apart 


Gestation  sac 

at\d  chorion 

ruptured 


Rsrit  «ieum  of 

kroAu  ligament 


Amnion  IntAct 
-and  protruding 
into  rroewl  ligament 


Blood  clot 
Fiii.  80. — Intra- f.ignmpntarv  Ru])turp  of  tho  Tube 
((liiijiiiiimniitic ;  after  (iiles).     Th(>  amnion   and 
the  placental  })ortion  of  the  chorion  are  iininjurc<l. 
The  fa'tu.s  inav  survive. 


from  hivmorrhage.  pregnancy  almost  invariably  comes  to  an 
end  (a)  if  the  amnion  is  ruptured,  or  (h)  if  the  placental  por- 
tion of  the  chorion  is  lacerated  or  detached  by  the  rupture 
(Figs.  Tit  and  81).  Occasionally,  however,  the  ovum  may 
continue  its  development,  and  in  such  cases  it  is  ob.served 
that  the  amnion  has  remained  intact,  and  that  the  placental 
chorion  was  so  situated  as  to  escape  injury  fj  .a  the  rupture 
(Figs.  7S  and  8U).  In  intra-pcritoncal  rupttirc  the  placenta 
then  grows  out  of  the  rent  and  becomes  attached  to  the 
neighbouring  peritoneal  surfaces,  while  layers  of  lymph  are 
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clenositecl  upon  the  exposed  amnion  from  tho  surroumling 

•jof-ntinjirv    ccstiition    fhi^.       » •   ■  .   ,  , 

Sn^ngthened  by  adhe,-  .  to  .he  ne.ghbourn  per. 
om  U  s  rfaces,  includfng  omentum,  coils  of  mtestn.  ,  and 
r  luminal  parietes.  The  ovum  is  now  known  as  a 
t«t  r«Wo.nL^  (intraperitoneal)  pregnancy.  rec.sely 
simUar   results   may  follow  extra-penton«al    rupture,  and 
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Slruni  have  ^'•t^'--^t"">' t"^  the  pla<.o.^^^^^^^ 
p„rliou  of  tl.o  chonoii  IS  in.iurea.  iho  l.ttus  will 
l.eri.sh.     IJieedin-  is  intra-hgainentary. 

,„r  the  »»mo  reason,;    the  eondWon  i.  then  'le«r;ta<l  - 

oH^Sigament^ry  p»gnaney  two  variety,  a«  de,^nb^a^ 

I„  the  aiilerior  variety  the  ovum  >n  its  groMtU  ra.so^  tne 

,  .rior  writoneal  layer  of  the  broad  ligament.  «n'l  «t"t« 

K    rrit^e  ™  from' he  abdominal  wall.     When  fully  de^ 

.^pld,  such  a  ge^tation  sae  may  be  -c-l  «nd  evacuat«l 

.ith'out   entorint     ho   P«^"-' J-^he  Wd  li  "mint 

CZ  aoTS  Z  p^:: r     i"  ;  i:  are  .evated  .y  the 
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growth  of  tlio  f(Btua,  and  the  sac  can  then  only  be  reaclied 
by  a  trans-peritcneal  operation.  Both  intra-peritoneal  and 
intra -hgamentary  pregnancy  may  continue  to  term  ;  tlie 
patient  then  usually  passes  through  a  '  false  labour,'  an  ;  ihe 
foetus  perishes.  The  occunence  of  this  false  labour  is  a 
physiological  point  of  great  interest  and  importance,  biit 
we  have  no  information  as  to  its  causation,  or  the  mode  in 
which  it  leads  to  the  death  of  the  foetus.  False  labour  is 
attended  with  severe  abdominal  pain,  which  is  mistaken  by 
the  patient  for  labour,  but  there  is  no  clinical  evidence  that 
uterine  contractions  play  any  part  in  its  production.  Intra- 
ligamcnta'-y  pregnancy  may  undergo  secondary  rupture  into 
the  peritoneal  cavity  ;  even  then  the  ovum  is  not  in  all 
cases  destroyed,  but  may  continue  as  an  intra-peritoneal 
pregnancy. 

In  the  intra-peritoneal  form  of  secondary  abdominal 
pregnancy  the  gestation  sac  consists  of  a  membrane  which 
is  largely  inflammatory  in  origin,  and  is  composed  of  layers 
of  lymph  deposited  upon  the  amnion,  in  whicii  organisation 
has  proceeded  to  a  variable  e.\t(  it.  This  membrane  becomes 
closely  adherent  internally  to  the  amnion,  externally  to  thg 
abdominal  walls,  and  to  the  vi.scera,  which  structures  support 
it  and  add  to  its  strength.  A  great  deal  of  the  placental 
blood  supply  is  obtained  from  adherent  omentum  and 
mesentery. 

In  the  intra-ligamentary  form  the  gestation  sac  consists 
of  the  tissues  composing  the  broad  ligament,  which  are 
progressively  expanded  as  the  fietus  grows.  This  process 
involves  great  changes  in  the  anatomical  relations  of  the 
parts.  Thus  the  peritoneum  is  raised  from  the  pelvis,  aiul 
stripped  off  the  anterior  abfloniinal  wail,  so  that  the  reflection 
which  corresponds  to  the  floor  of  the  utero-vesical  pouch 
may  exceed  the  height  of  the  umbilicus  (anterior  variety), 
or  the  level  of  the  pouch  of  Douglas  is  raised,  and  the 
mesentery  of  the  colon  on  either  side  may  be  opened  up  and 
stretched  over  ^'e  gestation  sac.  An  incidental  result  of 
these  changes  lat  in  such  cases  the  sac  may  be  opened  by 
an  abdominal  incision  without  traversing  the  peritonea! 
cavity  at  all  (anterior  variety). 

Many  cases  are  on  record,  both  in  ancient  and  in  modern 
times,  in  which  an  extra-uterine  foetus  has  been  retained 
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within  the  abdominal  cavity  for  many  years  after  its  death. 
In  some  of  these  cases  the  gestation  sac  has  become  infected 
from  the  bowel  or  the  v.terus.  and  suppuration  has  occurred, 
resulting  in  the  formation  of  fistulous  commanications  with 
the  exterior,  or  with  the  neighbouring  hollow  viscera— large 
intestine,  bladder,  and  vagina.  Through  these  fistula?  foetal 
bones  are  from  time  to  time  discharged.  Wle  \  liowever, 
the  sac  remains  free  from  infection  the  body  of  the  fa?tus 
shrinks  by  absorption  of  its  fluid  constituents,  and  upon 
the  dried  tissues  lime-salts  become  freely  deposited,  con- 
verting it  into  a  lithopoedion.  Lj  this  condition  it  may  be 
retained  for  many  years  with  little  disturbance  to  tJie 
patient. 

Clinical  Features  of  Tubal  Pregnancy 

This  su^ject  will  be  considered  in  relation  to  three 
stages  :  (a)  before  the  occurrence  of  internal  ha?morrhage, 
(b)  after  thai  occurrence,  (c)  in  secondary  abdominal  preg- 
nancy. 

(a)  Before  the  Occurrence  of  Internal  Haemorrhage.— 
At  this  time  tubal  pregnancy  gives  rise  to  little  more  local  or 
general  disturbance  than  does  an  early  pregnancy  in  the 
uterus.     An  important  symptom  often  associated  with  this 
phase— namely,  a  brief  period  of  am'-no -rhcea— is  a  most 
useful  aid  in  diagnosis,  but  it  is  by  no  n-      .s  always  present. 
When  a  healthy  adult  woman,  who  is  usually  regular,  goes 
for  two  or  three  weeks  over  the  expected  date  of  her  period, 
there  is  a  strong  presumption  of  pregnancy,  but  at  tins  time 
there  may  be  little  to  indicate  whether  pregnancy  is  uterine 
or  extra-uterine.     In  the  latter  case,  however,  amenorrhtea 
is  of  very  brief  duration,  seldom  more  than  seven  or  eight 
weeks  ;    it  then  gives  place  to  hemorrhage .     In  something 
like  30  per  cent,  of  cases  there  is  no  interruption  of  men- 
struation at  all,  and  therefore  while  amenorrhtea  forms  a 
useful  positive  indication,  no  importance  whatever  can  be 
attached  to  its  absence.     Recurrent  attacks  of  abdomnial 
pain  on  the  same  side  as  the  gravid  tube  are  often  met  with, 
and  are  probably  due  to  tidial  distension.     As  it  is  ((uite 
unusual  for  an  extra-uterine  gestation  to  continue  undis- 
turbed beyond  the  end  of  the  second  month,  there  is  no  time 


186 


ABNORMAL  PREGNANCY 


for  the  appearance  of  other  general  symptoms  of  pregnancy. 
But  occasionally  morning  sickness  and  early  breast  changes 
may  be  met  with. 

Tlie  unruptured  gravid  tube  forms  an  elastic  swelling  lying 
as  a  rule  posteriorly  or  po.stero-laterally  to  the  uterus  (Fig. 


Fig.  82.— Tubal  Abortion  with  lIivinatosal])iiix  (Humin).  The  oviiiii, 
converted  into  a  mole,  has  been  oxpelleil  from  the  tube,  which  leiniiins 
distended  with  blowl.  The  ^'lavid  tube  occupies  the  left  posterior 
quarter  of  the  i^lvis,  and  is  connected  by  a  pedicle  with  the  uterine 
cornu. 

82)  ;  it  may  in  rare  cases  be  found  in  the  utero-vesical  pouch. 
Pulsating  vessels  are  often  to  be  felt  beneath  it.  Its  physical 
characters  do  not  distinguish  it  from  tubal  enlargements  due 
to  otlier  causes,  and  its  nature  can  only  be  deduced  fruiu  the 
accompanying  symptoms. 

It  appears  certain,  from  clinical  observation,  that  symp- 
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toms  other  than  those  just  described  do  not  occur  until 
hemorrhage  has  taken  place-«ither  into  the  tube  itse  f, 
into  the  peritoneal  cavity,  or  into  the  broad  ligament.       n 
the  majority  of  cases  the  first  sign  of  disturbance  is  the 
occurrence  of  a  little  external  bleeding  from  the   uterus 
(metrorrhagia),  which  may  precede  by  a  few  days  any  of  the 
more   serious   symptoms   which   inevitably   follow.     These 
symptoms,  which  will  be  described  below,  are  commonly 
regarded  as  the  symptoms  of  extra-uterine  gestation,  but 
thev  are  in  reality  secondary  symptoms,  inasmuch  as  they 
result  not  directly  from  the  gestation,  but  from  certain 
disturbances   which   either   destroy   the   ovum   or   greatly 
modify    the    course    of    its    development.     Natura.ly    the 
secondary   symptoms   are   not   uniform,   for   they   depend 
upon  the  nature  and  extent  of  the  damage  which  has  been 
su  tained  by  the  ovum  and  the  tube.     In  any  case  a  marked 
and  rapid  transformation  of  the  clinical  features  takes  place 
as  soon  as  the  normal  course  of  gestation  is  disturbed. 

(ft)  After  the  Occurrence  of  Internal  Bleeding.— 1  he 
uterine  hemorrhage  continues  and  is  usually  steady,  not 
irregular,  moderate  in  amount,  and  dark  in  colour.  Separa- 
tion and  discharge  of  the  decidua  may  also  occur,  s  letimes 
in  the  form  of  a  complete  cast  of  the  uterus,  more  often  m 
fragments  ;  in  some  cases  the  discharge  of  the  decidua  is  not 
recognised  a.  .11,  and  it  is  possible  that  it  may  be  cast  off 
gradually  in  the  form  of  debris.  The  characters  of  the 
decidua  ace  definite  and  uniform,  and  their  recognition  may 
be  of  considerable  help  in  diagnosis. 

The  decidual  membrane  is  smooth  upon  its  inner  and 
rough  upon  its  outer  surface,  which  is  also  often  beset  with 
small  papillary  elevations.     Microscopically  it  is  seen  to  con- 
sist of  a  superficial  compact  layer  and  a  deep  ret  icalated  or 
cavernous  layer  (Fig.  83).     The  surface  epithelium  is  almost 
entirely  lost,  and  very  few  glands  are  to  be  found  m  the 
compact  layer,  which  consists  of  closely  packed  masses  ot 
oval,  round,  or  polygonal  cells  with  large  globular  nuclei- 
the  decidual  cells.     Many  large  venous  sinuses  and  numerous 
interstitial  hemorrhages,  sometimes  of  large  size,  are  com- 
monlv  found  in  this  part  of  the  membrane  after  it  has  been 
shed"^    The  deep  layer  contains  many  irregularly  dilated 
•  glands,  in  most  of  which  the  epithelium  is  fairly  well  pre- 
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served.  The  presence  of  decidual  eells  in  small  numbers  in 
tissue  passed  from  the  uterus  is  not  of  much  importance,  but 
a  membrane  possessing  the  characters  above  described  is 
distinctive  of  pregnancy.  In  cases  of  uterine  pregnancy 
(abortion)  traces  of  cliorionic  epithelium   will   usually   be 


l''l(i.  s:!.  -I  ipciilual  Cast  tVotn  .1  case  of  I'-xtra-Utfiiiif  ( ie.-tMtioii.  A 
liirgi'  iiitorstitial  luciiiorihagc  is  focn  in  tlieci'iitrt' nf  iiiemlirMiiis 
to  the  left  are  seen  dusters  )t'  decidual  cells. 

found  a^^tached  to  the  decidual  membrane,   but  naturally 
this  will  not  be  found  in  extia- uterine  j)regnancv. 

The  clinical  results  of  internal  bleeding  in  tubal  preg- 
nancy are  variable  and  mainly  depend  upon  two  factors, 
vi/..  the  nmouut  and  the  rapiilihi  of  the  bleeding  If  the 
ha>m(M'rhage  is  rapid  and  the  amount  of  blood  lost  great,  the 
effused  blood  becomes  distributed  over  the  general  peritoneal 
cavity,  and  tends  to  accumulate  in  the  most  dependent  parts, 


TUBAL   PREGNANCY 


180 


viz  the  i)ouoh  ol  Douglas  imd  the  renal  pouches  ;  this  is  the 
,liff„.^e  ty|)e  sometunes  spoken  of  as  '  intra-i)eritoiu'al 
Hooding.'^  If  the  h.-enioiihage  is  slow  or  the  amount  small, 
the  effused  hloo<l  becomes  quickly  shut  off  from  the  general 
peritoneal  cavity  by  the  formation  of  lymph  around  it  ;  this 
is  the  encysted  type. 

Diffuse  Type  of  Intra-peritoneal  Bleeding.— Occasionally 
a  single  sudden  luemorrhage  occurs  so  rapid  and  profuse  as 
to  cause  death  in  a  few  hours,  before  surgical  aid  can  be 
obtained.     Blacker  has  recorded  a  case  which  ended  fatally 
in  twenty   minutes.     In   such   a   case   the   hemorrhage   is 
always  intraperitoneal,  ami   may   be  due  either  to  tubal 
rupture    or    to   tubal  abortion.     .More    frequently    diffuse 
!«iemorrhage  is  less  severe,  ceases  ^pontaneously  after  a  time, 
and.  while  imperilling  the  patients  life,  is  not  necessarily 
fatal.     It    nay,  however,  recur  after  an  interval  ami  prove 
ultimately  fatal.     The  initial  attack  of  bleeding  may  occur 
without  any  exciting  cause,  when  the  patient  is  at  rest  m 
bed,  or  even  when     leep  ;  more  often  it  appears  to  have  been 
induced  by  some  slig.ht  muscular  effort,  such  as  that  entailed 
by  ordinarv  domestic  work  or  by  the  act  of  defa'cation. 

Severe  abdominal  i)ain,  sudden  in  onset,  situated  in  one 
or  both  iliac  regions,  is  usually  the  first  symptom.  It  is 
often  quickly  followed  by  vomiting,  and  may  lead  to  faint- 
ness  or,  less  often,  to  actual  loss  of  consciousness  from 
syncope.  Upon  these  symptoms  supervene,  in  cases  of 
inofuse  bleeding,  the  signs  and  symptoms  of  concealed 
lueiuorrhage  -  pallor,  rapid  and  feeble  pulse,  deep  laboured 
breathing  (air-hunger),  restlessness,  coldness  of  the  extremi- 
ties or  of  the  whole  skin-surface  of  the  .c<'-  -vting, 
de])iession  of  temperature.  Slight  ha-morrh.  m  the 
uterus  will  also  usually  occur. 

The  presence  of  a  large  amount  of  free  blood  in  the  peri- 
toneal cavitv  can  usually  be  detected  ))y  percussion  ;  when 
the  patient  is  Iving  down,  it  gravitates  into  the  Hanks,  which 
accordinglv  become  dull,  and  the  area  of  dulness  shifts 
slowly  when  the  position  of  the  patient  has  been  altered. 

(j'radual  improvement  supervenes,  and  in  two  or  three 
days  the  sviuploms  generally  subside.  There  is.  how(>v(>r. 
great  risk 'under  these  circumstances  of  renewal  of  the 
bleeding,  which  will  manifest  itself  by  recurrence  of  more  or 
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less  acute  attacks  of  pain  and  of  some  of  the  symptoms  of 
shock.  Even  while  the  patient  is  confined  to  bed  recurrences 
of  hleedir^  may  be  met  with,  a  risk  which  is  sufficiently 
explained  by  the  anatomical  points  already  referred  to. 

When  a  diffuse  hemorrhage,  though  severe,  is  not  large 
enough  immediately  to  imperil  life  the  symptoms  resemble 
those  of  the  condition  often  called  '  peritoni^^m,'  and  are 
common,  with  variations,  to  many  circumstances  under 
which  fluid  suddenly  escapes  into  the  peritoneal  cavity. 
These  symptoms  are  acute  abdominal  pain,  at  first  located 
to  one  ilia  region,  but  soon  l)ecoming  general,  with  more  or 
less  profound  shock  ;  the  symplo'iis  of  shock  differ  from 
those  of  |)rofuse  ttleeding  chiefly  in  the  absence  of  restlessness 
and  air-hunger.  The  pain  may  last  for  many  hours,  and 
may  be  accompanied  by  abdominal  distension  and  by 
vomiting,  but  the  latter  is  not  persistent. 

Tlie  diagnosis  of  t  lial  pregnancy  under  these  conditions 
is  sometimes  fairly  simple.  When  there  has  been  a  profuse 
loss  of  blood  the  fact  that  internal  bleeding  has  occurred  will 
be  obvious  from  the  signs  already  described  ;  a  history  of  a 
recent  short  period  of  amenorrhoea  giving  place  to  slight 
uterine  bleeding,  will  suggest  the  possibility  of  ectopic 
pregnancy.  Pelvic  examination  may  show  softening  of  the. 
cervix  and  a  swelling  behind  or  to  one  side  of  the  uterus 
which  represents  the  gravid  tube  (Fig.  82).  These  findings 
together  make  up  a  strong  presumptive  case  for  the  diagnosis 
of  tubal  pregnancy  with  internal  bleeding. 

When  the  loss  of  blood  has  been  less  severe  than  this  the 
symj)toms  are  less  characteristic,  and  there  may  be  some 
doubt  whether  haemorrhage,  perforation  of  a  hollow  viscus, 
or  acute  inflammation,  e.y.,  of  the  appendix,  has  occurred. 
The  history  may  be  misleading,  inasmuch  as  early  uterine 
j)regnancy  may  be  a.s.sociated  with  any  of  these  surgical 
disasters  in  women  in  the  fertile  period  of  life.  And  further, 
the  local  conditions  may  be  misleading,  for  ca.ses  have 
occurred  not  infrequently  in  which  a  pelvic  swelling  taken 
for  a  gravid  tube  has  been  revealed  by  operation  as  an 
acutely  inflamed  ovary  or  a  small  ovarian  cyst.  If  tlie 
condition  of  the  patient  is  not  too  .serious  to  allow  of  delay, 
the  further  course  of  the  case  will  often  clear  up  the  diagnosis, 
fo.'-  after  internal  hemorrhage  has  ceased  the  general  con- 
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dition  rapidly  improve     while  with  such  lesions  as  perforative 
IKTitonitis  the  general  condition  as  rapidly  deteriorates. 

Encysted   Type    of    Intra-peritoneal    Bleeding.-  lu    this 
f„rm  bUeding  is  more  gradual  than  in  the  diffuse  tyi^e,  and 
the  ^ijms  of  internal  haemorrhage  are  usually  inconspicuous 
Nevertheless  a  certain  amount  of  pallor  and  (luickening  ..f 
the  pulsr  are  pi-esent  from  the  lirst,  and  may  become  more 

onounced    as    the    case    proceeds.     The    two    prominent 
symptoms   constantly   encountered   are   pam   and    ider.ne. 

htnnorrhage.  1 1       :„ 

The  pain  which  is  met  with  is  almost  always  suddi .  in 
onset,  and  usually  spontaneous,  although  muscu  ar  effort 
may  appear  to  excite  it  ;  it  is  always  seveie,  and  m'^y  be 
intense  ;  beginning  in  one  or  other  iliac  region,  it  soon  affec  s 
the  whole  abdomen,  but  later  on  may  again  become  localised  : 
it  is  frequently  attended  with  vomiting  and  other  signs  qt 
.hock  sometimes  with  faintness  or  actual  syncope  ;  after 
lasting  acutely  for  several  hours  it  subsides,  and  thereafter 
may  recur  at  varying  intervals  of  a  few  days  or  a  week,  until 
several  attacks  have  been  sustained  ;  son-'^times  cortinuous 
pain  without  exacerbations  follows  the  first  attack. 

The  uterine  hemorrhage  often  begins  before  the  first 
attack  of  pain  ;   it  shows  the  characters  already  mentioned 
and  may  be  accompanied  by  discharge  of  a  decidual  cast, 
either  complete  or  in  fragments. 

After  a  few  days  an  irregular  elevation  of  the  temperature 
occurs  as  a  rule,  and  this  symptom  in  association  with  pam 
often  leads  to  the  erroneous  diagnosis  of  an  inflammatory 
lesion  This  rise  of  temperature  is  due  in  part  to  the  pen- 
tonitic  reaction  which  occurs  around  the  effused  blood  and 
results  in  its  isolation,  and  in  part  to  the  absorption  of  fibnn 
ferment  or  other  products  from  the  dead  blood. 

The  blood  which  is  slowly  poured  into  the  peritoneal 
cavity  from  the  gravid  tube  tends  to  accumulate  m  the  most 
dependent  part  of  the  peritoneal  cavity— the  pouch  ot 
Douglas.  In  some  cases,  probably  when  the  bleeding  is  very 
slow"  the  effused  blood  does  not  reach  the  pouch  of  Douglas 
at  all  :  it  becomes  rapidly  encysted  by  adhesive  peritonitis 
and  is  detained  in  contact  with  the  bleeding  part,  wluch  may 
be  the  abdominal  ostium,  or  a  rent  in  some  other  part  of  the 
tube      An  encysted  collection  of  blood  in  the  pelvic  pen- 
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toneal  cavity  is  called  a  pelvic  ha^matocele  ;  when  formed 
around  the  abdominal  ostium  it  is  distinguished  as  penluhal, 
when  formed  upon  a  rupture  in  the  proximal  part  of  the  tube 
it  is  called  paratuhal  (Handley).  Around  these  encysted 
collections  of  blood  a  false  capsule  is  rapidly  formed  by  the 
deposition  of  layers  of  lymph  externally,  and  beneath  this 
bv  organisation"^  of  the  superficial  layers  of  the  blood-clot. 
In  this  way  a  membrane  one-eighth  to  one-quarter  of  an 
inch  in  thickness  may  be  formed.  In  those  rare  instances 
where  intra-ligamentary  rupture  occurs,  the  blood  is  slowly 
poured  out  between  the  layers  of  the  broad  ligament,  and 
this  condition  is  distinguished  as  a  pelvic  hmmtoma.  Ha>ma- 
tocele  of  tl,e  pouch  of  Douglas  is  far  commoner  than  either 
ot  the  other  varieties. 

in  some  instances  considerable  intra-lnhal  hr-morrhage 
mav  occur  without  any  escape  of  blood  from  the  tube  taking 
place  An  acute  attack  of  pain,  or  it  may  be  recurrent 
attacks,. indistineuishable  from  those  just  described,  usually 
accompanies  this  form  of  ha-morrhage  also. 

Diagnosis  of  the  Encysted  Type.-Vvom  the  symptoms 
which  have  been  already  described,  a  presumptive  diagnosis 
of  tubal  pregnancy  with  internal  bleeding  can  generally  be 
made  The  physical  signs  met  with  are  mainly  those  ot  a 
pelvic  effusion,  the  nature  of  the  effusion  being  inferred  from 
the  history  and  the  symptoms. 

\  large  pelvic  hematocele  forms  a  swelling  extending 
upwards  above  the  pubes  (Fig.  84).  The  hypogastric  region 
i^  prominent,  and  pressure  causes  considerable  pain.  On 
palpation  a  dome-shaped  swelling,  ill-defined  in  outline  and 
elastic  in  consistence,  can  be  made  out.  Its  position  is 
usually  but  not  always,  mesial.  On  percussion  the  note  is 
subreson  The  surface  of  the  swelling  felt  in  the  hypo- 

'.rastrium  corresponds  to  the  nx.f  of  the  ha-matocele,  which 
Ts  formed  bv  omentum  and  coils  <.f  intestine  adherent  to  one 
another  and  to  the  mass  of  effused  blood  beneath  them. 

On  vacnnal  examination,  it  will  be  found  the  whole  uterus 
including"the  .ervix  is  displaced  forwards  and  |)ressed  close 
up  to  the  back  of  the  symphysis  pubis  ;  sometimes  it  is  some- 
uhat  ..[.-vated.  and  mav  be  displaced  a  little  to  one  or  other 
side  of  the  middle  line.  Softening  of  the  lips  ot  the  os 
externum  mav  be  recognisable.     The  rest  ..f  the  pelvis  is 
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occupied  by  the  effusion  which  has  crowded  the  uterus  out  of 
U  „ ormxl  po^^ition  ;  sometimes  it  depresses  the  floor  of  the 
p;:rrl):;uglas  and  causes  bulging  of  t|.  postenor  on.. 
The  consistence  of  the  swelhng  is  generally  elastic  ,  it  my 
ietdmost  doughy  in  parts,  or  on  the  other  hand  areas  .Inch 


ILiiiiatocvU-  is  a  Tiibal  M<il<'. 
feel  iirm  and  solid  may  be  encountered.  These  v.uiatio.^ 
:::'  >robab.y  due  to  incomplete  ,>r  ^^r^^^^ ;^Z:^ 
,,l„,  I.  Th..  pelvic  mass  is  continuous  w,  h  iiat  hi  ... 
the  nubes.  On  rectal  examination  it  may  be  tomi.  to  .11  t  r 
:.;;i  hollow  (K,g.  S4)  and  compress  the  '>;>-''!'--; 
of  the  utcro-sacral  folds  is  also  commonly  tel,  and  probably 
results  from  coagulation  taking  place  upon  their  surfaces. 

E.M. 
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Differential  Diagnosis  of  Pelvic  Hwmatocek.— In  consider- 
ing this  point  it  must  be  recollected  t  Nat  although  the  great 
majority  of  pelvic  haematoceles  are  due  to  ectopic  pregnancy, 
this  is  not  invariably  the  case.  Thus  Jayle  has  recently 
collected  seventeen  cases  due  to  rupture  of  a  small  blood  cyst 
in  the  ovary,  and  others  have  been  recorded  from  rupture  ot 
a  tubo-ovarian  varicocele.  .  ,    j  <■ 

A  pelvic  hsematocele  must  be  carefully  distinguished  from 
retroversion  of  the  grav,<l  uterus  ;  the  differential  diagnosis  is 
not  always  easy.  It  is,  however,  of  practical  importance  tor 
if  the  treatment  of  a  retroverted  gravid  uterus  were  applied 
to  a  case  of  pelvic  hematocele,  disaster  might  follow  from 
rupture  of  the  hsematocele. 

The  history  usually  presents  well-defined  differences. 
Thus  retention  and  incontir.ence  of  urine,  common  in  retro- 
version when  the  uterus  has  grown  large  enough  to  fill  the 
pelvis  are  exceptional  with  hematocele.  Bleeding  from  the 
uterus  may  occur  with  either,  but  the  discharge  of  decidual 
tissue  is  only  met  with  in  extra-uterine  cases.  Attacks  of 
severe  abdominal   pain   strongly   favour   the  diagnosis   ot 

ha?matocele.  .  •. 

On  bimanual  examination,  the  bladder  being  empty,  it 
is  necessary,  in  order  to  recognise  that  the  condition  is  a 
pelvic  hematocele,  to  determine  that  the  body  of  the  uterus 
lies  in  front  of  the  swelling  which  fills  the  pouch  of  Douglas. 
Anesthesia  mav  be  required  to  determine  this  point  satisfac- 
torily If  the  fundus  cannot  be  felt  in  front,  or  to  one  or 
other  side,  it  may  be  concluded  that  the  swelling  felt  pos- 
teriorly is  the  enlarged  uterine  body.  Two  points  of  minor 
importance  mav  assist  the  diagnosis,  viz.,  the  gravid  uterus 
is  of  more  uniform  consistence  than  the  hematocele,  ai.u 
may  sometimes  be  felt  to  undergo  intermittent  contractions. 

Peri-  and  para-  tubal  hematoceles  cannot  be  clinically 
distinguished  from  a  hematosalpinx.  Effusions  of  blood 
into  the  broad  ligament  (hematoma)  closely  resemble 
iiiHaininatory  effusions  in  the  same  ])osition  (cellulitis),  and 
are  best  distinguished  by  the  clinical  history. 

(f)  Secondary  Abdominal  Pregnancy.  -The  clinical  diag- 
^H,si^  of  this  condition  prcKcnts  considerable  difficulties,  and 
in  the  great  majority  of  the  recorded  cases  diagnosis  has  not 
been  made  until,  following  upon  the  death  of  the  fietus,  the 
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gestation  sac  has  become  altered  by  infection  or  by   h"nkage. 
The  history  of  the  pregnancy  presents  abnormal  fea  u  es 
such  as  a  tacks  of  abdominal  pain  in  the  early  months, 
usually  accompanied  by  haemorrhage  ;   but  when  the  oyum 
suryt'-s  a  tubal  rupture,  the  amount  of  internal  bleecUng 
appears  to  be  inconsiderable,  and  the  accompanying  symp- 
toms less  urgent  than  those  described  aboye.     In  adyanced 
pr^cy  the  local  conditions  may  closely  resemble  those 
f  nZa  pregnancy,  the  position  of  the  body  o   the  foetus, 
ll  of   the   presenting   part,   showing   little   abnorma  ity. 
(-areful  examination  under  ana-sthesia  would  howeyer,  show 
\Z  the  uterus  was  small,  and  was  displaced  to  some  extcn 
bv  the  gestation  sac,  while  the  use  of  the  sound  would 
indicate  that  the  uterine  cayity  was  only  slightly  enlarged 
"empty      The  differential  diagnosis  of  the  intra-li,'.  r.en- 
'tary  from  the  intra-peritoneal  yariety  presents  even  gjcater 
ditiulties  ;    in  the  latter  the  foetus  usually  lies  above  the 
eMc  brim  and  is  more  freely  moyable  ;  while  in  the  former 
he  head  may  lie  unusually  low  in  the  pehis  to  one  or  other 
dc,  and  the'mobility  of  the  fcetus  may  be  unusually  hmitecL 
The  uterus  would  be  displaced  to  the  side  opposite  to  the 
head.     But  absolute  reliance  cannot  be  placed  upon  these 

^'°'"The  foetus  often  perishes  before  full  time  is  reached  ;   it 
may,  howeyer,  suryiye  until  term  has  been  e-"-;;^';'^,    ^ 
definite  attack  of  pain  such  as  could  be  called  a      false 
llbour  "  does  not  in  all  cases  occur     but  when  met  with 
is  usually  synchronous  with  the  death  of  the  fa>tu..     Aft n 
this  occurrence  the  abdominal  enlargement  may  gradually 
erease  from  absorption  of  fluid  :  on  the  other  lu-'l  't  "i^y 
rapi.Uy  increase  in  six.e  either  from  ha-morrhage  m  o  the 
geltatlon  sac,  or  from  infection  reaching  it    ro.u  the  bow  1 
I„f<M.tion  is  usually  distinguishable  from  ha^onhage  bj 
'    ,ng  accompanied  by  feyer. 

Old  cases  of  secondary  abdominal  j^regnancy  ,n  wludi 
the  f(etus  has  been  retained  for  prclongecl  periods  alter  is 
death  are  almost  incapable  of  being  clinically  ^^'^^f^^-^f  •  ^^ 
is  curious  to  note  the  extraordinary  resistance  to  infection 
from  adherent  intestine  which  this  condition  exem,)hhes. 
Notwithstanding  the  large  mas.  of  dead  matter  which  the 
gestation  sac  contains,  and  its  contiguity  to  souix-es^of  infec- 
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tion,  the  processes  of  dry  gangrene  (mummification)  and 
subsequent  incrustation  with  lime  salts  may  proceed  without 
ai)parent  interruption,  and  the  presence  of  the  large  foreign 
body  thus  built  up  may  be  tolerated  for  many  years  with 
little  apparent  inconvenience.  Many  instances  are  on 
record  of  a  lithopa^dion  being  found  in  the  bod-  of  a  woman 
who  died  of  some  independent  malady,  at  an  .anced  age. 
Thus  Kuchenmeister  has  recurded  the  case  of  a  woman  who 
died  at  the  age  of  eighty-seven,  and  in  whose  body  a  litho- 
])a'dion  was  found  which,  it  was  estimated,  had  been  retained 
for  a  period  of  fifty-.sevcn  years.  In  some  cases,  however, 
the  lithopa'dion  has  proved  to  be  the  direct  cause  of  de:itli 
from  intestinal  obstruction. 


Treatment  of  Extra-Uterine  Pregnancy 
This  subject  must  be  considered  in  relation  to  the  vaiious 
clinical  phases  just  descrioed. 

("^  In  the  case  of  an  unruptured  extra-uterine  gestation, 
the  gravid  tube  or  ovary  should  be  removed  without  delay 
by  abdominal  section.  The  great  probability  that  internal 
haemorrhage  will  occur,  with  its  serious  risks  to  life,  neces- 
sitates this  jjieventive  operation  being  performed  in  all  cases. 
The  operation  required  is.  in  tiie  case  of  tubal  pregnancy,  the 
removal  of  the  gravid  tube  ;  the  corresponding  ovary  is,  as 
a  rule,  healthy,  and  should  not  be  removed.  The  oj)eration 
is  simple,  aiui  the  ])rognosis  correspondingly  favourable. 

(2)  In  the  case  of  internal  hatnorrhaye  '4  the  diffuse  type, 
operation   is   again   invaiiably   necessary.     The   conditions 
may  here  l)e  very  unfavourable  for  surgical  interference,  as 
when  the  ].atien"t  has  been  brought  nearly  to  death  by  a 
profuse  intra-j)eritoneal  flooding.     Nevertheless,  the  abdo- 
men must  be  immediately  opened  and  the  bleeding  vessels 
secured.     Success    may    be    obtained    in    cases    apparently 
desperate,   and  the   ivsiionsibility   whidi  the  operator  un- 
doubtedlv  takes  in  operating  is,  under  the  circumstances, 
perfectly   justifiable.     Saline   transfu>ion    into   th(     median 
basilic  vein  should  be  practised  in  the  worst  cases  before  or 
during  the  operation,  and  is  of  the  greatest  assistance  to 
success.     K.ipid  work  is  necessary  when  the  patient  is  under 
the  ana'sthetic  ;    the  pedicle  should  therefore  be  secured  in 
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the  simplest  and  most  expeditious  manner  possible.  As 
nuich  of  the  efEused  blood  as  possible  should  be  cleared  aw  ay, 
but  time  must  not  be  consumed  in  making  a  comp  ete 
peritoneal  toilet.  One  to  2  pints  of  warm,  sterile  saline 
solution  may  be  poure.l  into  the  peritoneal  cavity  before  the 
wound  is  closed  and  left  to  be  absorbed. 

In  cases  of  eunj.sted  infenial  hmnonhage  there  is  no  neces- 
sity for  immediate  operation,  but  in  the  majority  of  cases 
recovery  does  not  take  place  without  surgical  interference  of 
some  character.     Pamatire  treatment  has  been  extensively 
resorted  to  in  such  cases  ;  it  consists  in  confining  the  patien 
strictly  to  bed,  and  trusting  to  absorption  ot  the  dead  blood 
taking  place  by  natural  processes.     This  may  undoubtedly 
occur?  but  the  process  is  very  slow  and  many  weeks,  runnuig 
even  into  months,  may  elapse  before  the  effusion  has  dis- 
appeared.    Little    or    nothing    can    be    done    by    medical 
measures  to  hasten  absorption.     In  some  case,  a  ha^niatoccle 
may  be  ob.served  to  increase  steadily  in  size,  notwithstanding 
that  the  patient  is  confined  to  bed  ;   this  is  generally  due  to 
progressive  or  repeated  haemorrhage  from  the  gestation  sac^ 
Increase  in  size  may.  however,  be  d^o  to  infection  of    he 
ha,>matocele,  and  is  then  usually  accompanied  by  aggravated 
pain  and  fever.     It  follows  that  when  palliative  treatment 
s  decided  upon,  a  guarded  prognosis  should  be  given,  for 
resort    may    uhimately    be    necessary    to    some    operative 

prot^c  ure.^  ha>matocele  may  be  attacked  from  the  abdomen, 
or  from  tiie  vagina  by  posterior  colpotomy.  The  advantage 
of  the  former  '  't  the  damaged  tube  is  completely  expose  I, 
and  can  be  .ed  ;    the  pelvic  peritoneal  cavity  can  I.e 

properly  dea.  ut,  and  the  .  nid  closed  without  drainage. 
When  the  vaginal  oi  oration  is  adopted,  tl-e  iuematocele  is 
simnlv  evacuated  and  drained  ;  evacuation  is  necessarily 
h.complete.  and  as  coagulated  blood  does  not  .ome  away 
freely  by  drainage,  several  weeks  may  elapse  »>^'f;>'-^'  "^ 
caviiv  has  completely  closed  up.  The  advantage  is  that  the 
risks  "attending  opening  of  the  general  peritoneal  cavity  are 
avoi.lcd,  and  in  cases  of  infected  Iwematocelo  this  risk  is 
undoubtcUv  a  serious  one.  Vaginal  .Irainagc  is.  therctoiv, 
the  operation  of  choice  in  an  infected  hematocele  ;  in  ot  ici 
cases  the  abdominal  operation  is,  as  a  rule,  to  be  preferred  as 
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being  more  thorough   and  followed   by   shorter  convales- 

(si  Secondary  aMominal  pregnancy,  whether  uitra-liga- 
mentary  or  intra-peritoneal,  can  be  dealt  with  only  >y 
operative  measures.  The  difficulty  of  distmguishmg  the 
two  varieties  has  been  already  referred  to  ;  .t  practically 
precludes  any  attempt  to  apply  ditfe-  .nt  methods  o  treaty 
ment  to  them.  We  shall  therefore  consider  the  method  of 
dealing  with  such  cases,  firstly,  when  ihe  ^us  is  ahve  and 
viable,  and  ^(^coxuUy,^^■hen  the  Jo'fHs  IS  dead. 

(a)  It  is  l>ut  seldom  that  ca.ses  come  under  observation 
while  the  child  is  alive,  and  the  numbers  of  such  cases  which 
have  been  operated  upon  is  relatively  small.  Ihe  uk. 
procedure  in  such  cases  doubtless  is  to  opera  e  at  once  with 
ihe  view  of  securing  the  survival  of  the  child  as  well  as  the 
nioiner.     Two  great  difficulties  have  to  be  encountered. 

In  the  first  place  the  records  show  that  even  if  delivered 
alive  the  chances  of  the  child  ultimately  surviving  are  very 
small  Bland-Sutton  has  collated  eight  cases  operated  i  Mon 
between  the  thirty-fourth  week  and  term,  and  of  these  ,..x 
infants  died  within  a  few  hours  of  birth  ;  the  other  two  did 
not  survive  the  first  year. 

In  the  second  place  the  presence  .)f  a  quick  ].lacenta  con- 
stitutes a  formidable  technical  difficulty  in  operating.       n 
opening  the  gestation  sac  it  may  be  practicable  to  make  the 
incision  through  a  part  whic-h  is  do.sely  incorporated  with 
the  abdominaf  parietes.  when  the  operation  may  be  con- 
ducted extra-peritoneally  th  oughout.     With  tins  object     he 
incision  mav  be  made  in  the  linca  semilunaris  instead  of  the 
linea  alba.  "  After  extracting  the  child  and  <l.v.d>ng  the  cor<l 
tl,e  membranes  should  be  peeled  otT  the  wall  of  the  sac  and 
the    limits   of   the    placenta   thus   defin.d.      1  hree    ,.oss,ble 
courses  are  available  for  dealing  with  the  placenta  :    firstly 
to  peel  it  off  and  control  luvmorrhage  by  ligature,  forceps  ami 
packing  :   secondly,  to  leave  it  untouched,  to  keep  the  ges^<v- 
tion  sac  open  bv  stitching  its  edges  to  the  lower  part  of  the 
wound,  and  tlurn  to  allow  the  placenta  to  se,,arate  s,.on- 
taneouslv  ;    thirdlv.  to  leave  the  placenta  untouched,  close 
the  woun^i  .n.nplctelv  and  trust  to  its  absorption  by  natural 
proces.ses.     The  first  course  leads  to  very  profuse  bleeding 
which  is  difficult  to  control ;  although  it  has  been  occasionally 
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f..i    in  maiiv  casc>^  the  operator  has  been  obliged  to 

;  Wele  «.„  ovri  o/J  placenta  i„  this  way  i«   Lovvcvcr 
'    ,i?.,l,.     aiul    i,ifc=tion    of    the    remnhvler    ahnost 

;i>\'>iri;iliiv  occurs,  anil  tU'^i^  8"-"'-v  ^  .        i      ii 

■   ;       I    this  .nethocl  is  a.lopted,  a  counter-ope.nng  shou  I. 
o.sil  le    be  made  through  the  posterior  fornix  into  thr 
r        rt  of  the  gestation  sac,  in  order  to  provule  nu.  e 
;S:^      ^.  ^^        Experience  of  these  alternative  methods 
n      a    P  e^-t  sufficiently  large  to  permit  of  one  beu.g 
defi  itJ  y  P    ferred  to  the  others.     The  third  eoiuse  has  been 
tl,l  but  not  tried  •   it  is  theoretically  sound  if  complete 
:f^  ;^        P  nl^b^  -  be  guaranteed.     The  least  faUure  m 
asepsis  1     I  fe  however,  lead  to  disastrous  results. 

■^'V^^;;^  ^^s  drdealing  with  the  cpnck  placenta  have 
induml  nany  operators  to  postpone  operative  mterference 
;;;iu  ;;LS  ol  the  chUd  has  occurred  in  the  natural  course 
of  events,  no  attempt  being  made  to  save  it 

(M  A  ter  the  death  of  the  child,  the  only  maternal  risk  to 
be  couXmI  is  that  of  infection  of  the  sac.      Lhe  usual 
^a^e    m     been  to  delay  operation  for  severa    weeks  in 
;     ":  allow  time  for  thrombosis  of  tlie  V^^^^^^^^^^^^^X 
.n.l  tliiis  facilitate  separation  of  the  placenta.      I  hiN  is 
:;n  e^  ^  C--  so  long  as  no  suspicimi  of  infection 
".  ulen      Such  cases  should  all  be  dealt  with,  it  possible, 
r-      ext'.a-peritoneal  incision;    the  placenta  can  tiien  be 
lied  ol      oozing  controlled  by  ligature  or  packing,  and 
!;;:!; "g^  established  by  both  the  suprapubic  .nd  vaginal 
routes. 

Disorders  associated  with  Pregnancy 
Acute    Infectious    Fevers.-Pregnancy    forms    a   serious 
complication  of  the  acute  exanthemata,   not  because  the 
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severity  of  tlie  disease  is  thereby  increased,  but  on  account 
of  the  high  percentage  of  cases  in  which  a})ortion  or  prema- 
ture labour  occurs.  Tliis  risk  is  common  to  all,  but  appears 
to  be  greatest  in  the  cases  of  small-pox,  scarlet  fever,  and 
tvphoid  Abortion  is  probably  brought  aboiit  m  nearly  all 
cases  bv  transmission  of  the  disease,  i.e..  by  ha-nuitogenoiis 
infection  of  the  ovum.  The  effect  of  high  temperature  ni 
causing  abortion  is  doubtful,  and  it  appears  that  the  severity 
of  the  disease  is  the  most  important  factor.  It  has  now  been 
shown  that  nearly  all  the  exanthemata  may  be  tluis  trans- 
mitted to  the  foetus.  In  the  case  of  enteric  fever  it  has  been 
shown  that  the  bacillus  may  be  demonstrated  m  tho  foetal 
organs  that  Widal's  reaction  may  be  obtained  from  the 
blood, 'and  that  ulceration  of  Peyers  patches  may  also  be 
found  in  the  foetal  intestine. 

Inasmuch  as  pregnancy  does  not  influence  the  course  of 
the  disease,  obstetric  interference  is  not  as  a  rule  mdicated. 
In  cases  of  typhoid  or  scarlet  fever  of  exce])tional  seventy, 
induction  of 'abortion  would  probably  be  a  useful  prophy- 
lactic measure,  if  undertaken  early  in  the  couise  of  the 
disease,  for  if  abortion  should  oc-in-  in  the  critical  third  or 
fourth  weeks  the  maternal  prognosis  would  be  considerably 

prejudiced. 

Chronic  Infections  (Tubercle,  Syphilis,  ami  Gonorrhoea). 
—Phthisis  in  women  does  not  unfavourably  affect  fertility, 
nor  does  it  unfavourably  influence  the  course  of  pregnancy  ; 
usuallv  the  resulting  children  are  well  developed  and  show  no 
sign  of  tuberculous  disease  when  born.  During  ])regnancy 
l)hthisical  won.en  often  appear  to  improve  in  health,  but  in 
the  puerperium  the  tuberculous  disease  usually  advances 
more  rapidly.  In  a  certain  number  of  cases  of  acute  miliary 
tuberculosis  or  advanced  pulmonary  jihthisis,  the  trans- 
mission of  tubercle  bacilli  from  the  mother  to  the  foetus  has 
been  demonst -aied,  but  this  occurrence  is  rare.  Only  in 
quite  exceptional  circumstances  does  phthisis  form  an 
indication  tor  the  artificial  termination  of  pregnancy. 

Syphilis  is  the  most  frequent  of  all  the  constitutional 
cau.ses  of  premature  interruption  of  pregnancy.  In  the  great 
majoritv  of  instances  the  source  of  infection  of  the  <ivum  is 
paternal ;  whatever  may  be  the  stage  of  the  disease  m  the 
father    it  is  possible  for  the  foetus  to  be  infected.     The 
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influence  of  maternal  nypbili^  upon  the  oy.un  and  t.pm       c 
course  of  pregnancy  varies  acconling  to  the  mculenc-e  o 
di  ease      Women  infected  with  sypJulis  just  before  or  at  t.u^ 
f^'of  conception  miscarry  in  ahout  t.nee  ,>ut  o   every   o 
•ases  the  f<etus  showing  cleHnite  s.gns  of  the  .l.sea>e.     In  th 
is  of  women  infectcl  subse.p.ent  to  ..ncept.on  hut  ea  ly 
^-  .....gnancv  abortion  often  ensues,  but  w.th  relafveb"  1  - 
f  Jiuencv    "if  the  infection  occurs  hite  m  pregnancy     the 
c  nn-  e  ofpregnancy  may  be  uninfluenced  and  the  f-.tus  born 
Z^Zl   apparently    healthy.     Cases   prolnvbly   occur    m 
.  Lh  a  wonum.  impregnated  by  a  man  ->-'>-;;  2'  l^^; 
tic  displavs  no  local  infective  lesion   contracts  sj ph.l.s   .on 
';  fo.  u;.«  >,tero.     This  is  known  as  ro«c././<o««/  syph.bs, 
Z^t  characterised   by   complete   al.sence   of   all   lesK^. 
haracteristic  of  the  ,.rimary  stage.     Sometnnes  a  ^vrh.l.tK, 
t^^  !    orn  withoul  any  outwanl  sign  of  the  d.sease  ben.g 
tl^^able  in  the  mother,  and  even  if  she  suckles  her  c^.Ul 
she  does  not  become  obviously  i.ifected.     Tins  ,s  kno«n  a. 
Wi^  la,r   of  immunity,  but   it   is  doubtful  whether  the 
„o    e   under  these  circumstances  is  not  in  .eahty  atU.ted  by 
Zlflis  in  an  attenuated  form  :   the  fact  that  she  does  not 
become  obviously  infected  from  suckling  her  clnld  appears  t,> 

"'"Siftc^lrvears  great  controversy  raged  about  the 
,uestio  of  the  transference  of  syphilitic  infection  from  the 
to^    o   the  mother.     The  cp.estion   has   o     course.  b<-en 

g'eatlv  simplified  by  the  .liscovery  of  the  '>':;^'^''-\    ^  . 
JvphilsknownastheWassermannreactu.n     lheal,solte     - 

liability  of  the  negative  reaction  has  not  yet  beenestabhshc  K 
many  ditficuhies  beset  it.      But  obsc-rvat.ons  appea.^  to 
1      hat    in   circun.stances    such    as   those    exenM.h  yu.g 
(!Xs-s  law.  a  positive  Wasseru.ann  react.on  ;-;;;->;; 
obtained  from  the  mother  except  when  she  .s  a  •  ua!  1>     ug 
nnt      Yet  her  child  may  show  definite  s.gns  of  the  d    ease 
an  I  women  who  have  once  been  infected  wjtH  '  concep  .o,.d 
sv  hilis  may  continue  to  give  birth  to  syphilitic  infan  s  ey  en 
who    m.  rri  Hi  to  men  who  are  free  from  the  disease,  sn.v  ng 
ITthe  disease  is  present  in  some  form  which  ,s  capable  of 
Jl^snlission.     H^he  accuracy  of  (  oHess  observations  is  there- 
fnre  supported  by  the  results  of  the  test.  ,.        .       , 

As  syphilis  is  a  bacterial  disease,  these  observations  imply 
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that  the  specific  organism  is  transmitted  with  the  si)erma- 
to'.oa,  and  that  the  ovum  is  either  infected  at  the  moment  of 
fertilisation,  or  that  the  infection  attacks  it  very  soon  after- 
wards.    The  frequency  with  which  abortion  occurs  may  be 
explained  partly  by  diseased  conditions  arising  in  the  fcctus 
or  its  membranes,  or  in  the  decidua,  and  partly  by  the 
general  maternal  infection  exerting  a  toxic  effect  upon  the 
growing  ovum.     The  latter  is  rendered  probable  by  the  fact 
that  morbid  conditions  are  not  always  found  in  the  ovum  or 
decidua  in  these  cases.     In  all  syphilitic  women,  however, 
there  is  a  very  high  percentage  of  abortion  ;  fertility  is  not 
lessened,  and  of  a  series  of  pregnancies  some  may  terminate 
in  miscarriage,  others  in  the  birth  of  syphilitic  infants,  while 
one  or  other  of  the  series  may  yield  an  infant  showing  no 
signs  of  the  disease  at  birth.   According  to  statistics  published 
by  Hochsinger,  not  more  than  from  9  to   10  per  cent,  of 
the   children   borne   by   syphilitic   mothers   are  free   from 
signs  of  the  disease  at  birth,  and  of  this  small  numV)er  a 
certain   proportion   develop   signs   of    syphilis,   such   as   a 
positive  Wassermann  reaction,  during  the  first  six  months 

of  life. 

Anti-syphilitic  treatment  of  both  parents  is,  of  course, 
required  in  all  cases  where  there  is  evidence  of  the  existence 
of  the  disease  in  either,  and  even  in  cases  of  paternal  syphilis, 
when  the  mother  is  apparently  unaffected,  full  treatment 
with  salvarsan  or  mercurial  injection  should  be  advised.  A 
syphilitic  infant  should  never  be  suckled  by  a  wet  nurse,  nor 
should  a  syphilitic  mother  ever  be  allowed  to  suckle  her  child, 
for  the  specific  organisms  may  possibly  be  transmitted 
through  the  milk. 

6'oHor/-/ia'0.— When  this  disease  is  contracted  duriiiti 
pregnancy  it  is  apt  to  give  rise  to  a  very  acute  form  of  vulvo- 
vaginitis, associated  with  extensive  redness  and  oedema  of 
the  skin  surfaces,  and  the  formation  of  diphtheritic  patches 
upon  the  mucous  membranes.  The  acute  form  almost 
necessarily  ends  in  abortion  and  is  accompanied  by  the 
gravest  risks  of  upward  spread  of  the  infection  to  the  uterus, 
the  Fallopian  tubes  and  the  pelvic  peritoneum.  Acvite 
decidual  endometritis,  gonorrtioeal  peritonitis,  or  an  acute 
abscess  of  the  tubes  will  then  result,  all  these  conditions  being 
of  the  most  serious  nature. 
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Chrome  gonorrlural  infection  in  most  conunonly  mot  with 
in  the  form  of  endocervicitis  or  vulvo-vuKinitiH  acromiHUued 
hv  a  purulent  .UscharKe.     The  formei  condition  is  usually 
associated  with  sterility,  hut  it  is  not  an  ahsolute  har  t.) con- 
ception.    Vulvo-vajiinitis.   on    the   other    hand,    has   httle 
intluence  either  u].on  conception  or  on  the  course  of  preg- 
nancy.      In   manv    instances    imi.regnation   and    nifection 
occurred  at  the  same  time,  but  so  long  as  the  disease  is  n«.t 
acute,  ahoi-tion  is  uncommon,  and  it  is  prohahly  ([uite  excep- 
tional for  the  uterus  to  he  inva.led  by  the  organisms.     After 
abortion  or  labour,  however,  in  all  cases  there  is  the  risk  that 
the  disease  may  spread  to  the  Fallopian  tubes,  ovaries,  and 
pelvic  peritoneum  with  the  most  serious  or  even  fatal  con- 
sequences.    During  labour,  gonorrhu'al   vaginitis,   whether 
acute  or  chronic,  entails  serious  risks  of  infection  of  the  eyes 
or  mouth  of  the  f«etus.     C5onorrh(ral  discliarges  at  all  stages 
of  pregnancy  accordingly  re.iuire  careful  local  treatment  by 
vaginal doiuhing  and  other  measures,  the  details  o.  which  are 
described  in  text-books  of  gymecolngy.     It   must   also  be 
remembered  that  gonorrlueal  discharges  are  inf.-ct.ous  at  al 
stages  a-v1  even  when  the  specific  organism  has  disai.pearcil 
other  i)atlu-genic  bacteria  may  be  present  ;  the  greatest  care 
mu.t,  therefore,  l)e  taken  to  prevent  the  transmission  of 
infection  to  other  patients.  . 

Malaria.— This  disease  is  not  <jften  seen  m  this  country  ui 
ccmnection  with  pregnancy.     In  countries  where  nu-lrna  is 
enden,   •  it  is  however  of  frc(,ueiit  occurrence,  and  ex,    .lence 
shows  that   the  disease  e.verts  little,  if  any.  untavoural,le 
inHuencc  upon  pregnancy.     Attacks  of  malaria  are  apt  t.>  be 
more  f.-uucnt     'id  severe  than  u>ual  when  i.regnancy  has 
occurred,  and  :ecrudescencc  of  the  .liscase  is  not  mtivquent 
in  cases  in  which  it  has  bcome  .luiesciMit.     It  is  sai.l  that 
liu-  infant  of  a  malarial  mother  often  suHcis  from  malarial 
attacks  in  infancv.  but  it  (h.es  not  appear  that  the  charac- 
teristic plasmod:;....  has  been  detected  in  the  t.etal  blood. 
Malaria  mav  be  treated  freely  with  i,ui.un.-.  for  the  oxytocic 
properties  of  the  ,hug  are  said  to  be  very  feeble  in  the  sub- 
ects  of  this  disease,  a  result  which  may  probably  be  referred 
to  tolcnuue  established  by  previous  administration  ot  large 
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valvular  d'neufie  of  the  lieart  is  not  infrequently  met  with  in 
pregnant  women.  In  a  series  of  cases  colhited  by  FeUner, 
in  about  70  per  cent,  the  mitral  valve  was  the  one  affeetetl, 
mitral  insiifticieney,  either  ahme  or  eombined  with  stenosis, 
being  nuuh  eommoner  than  simple  stenosis,  which  is  but 
rarely  met  with  in  pregnancy.  U'sions  of  both  the  aortic 
and  the  mitral  valves  may  also  be  met  with,  but  simple  aortic 
lesions  are  rare  in  women. 

Of  valvular  lesions  the  most  serious  of  all  to  the  pr-gnant 
woiium  is  mitral  stenosis  :  many  observers  have  estimated 
the  mortality  of  this  lesiim  at  about  ")()  per  cent.  Mitral 
incompetence  and  aortic  lesions  of  both  kinds  are  not  nearly 
(.o  serious  as  this  ;  only  when  compensatioii  has  broken  down 
are  these  lesions  of  serious  prognosis.  Owing  to  the  high 
mortality  of  mitral  stenosis,  many  atithorities  have  suggested 
that  women  sutTering  from  this  affect  ion  should  be  advised 
not  to  incur  the  risk  of  pregnancy.  In  other  forms  of  valvu- 
lar disease  it  is  cert  <  nly  unnecessary  for  this  advice  to  be 
given,  save  in  case,  where  failure  of  compensation  has 
previously  occurred,  either  in  coimection  with  pregnancy  or 
from  some  other  cause.  In  such  cases  the  gravity  of  the 
risk  attending  pregnancy  is  increased  to  an  untold  extent. 

As  long  as  compensation  is  maintained  a  woman  suffering 
from  mitral  lesions  may  pass  successfully  throiigh  a  nviinbcr 
of  pregnancies  without  running  any  serious  risk.  Irregular 
ha'morrhage  during  the  early  months  is  not  imcommon.  and 
there  is  a  nuirked  tendency  to  the  occurrence  of  abortion  or 
jjrcmature  labour.  Bui  such  women  are  in  constant  danger 
of  a  cardiac  breakdown  from  which  the  most  .serious  conse- 
quences may  ensue.  It  may  be  precipitated  by  a  concurrent 
illness,  such  as  a  fresh  attack  of  rheumatism  or  sonu-  pvil- 
nu)nary  complication  :  often  it  appears  to  be  solely  the  result 
of  the  pregnancy.  Compensation  is  most  likely  to  break 
down  in  the  later  months  of  pregnancy,  or  during  labour,  or  in 
the  course  of  the  puerperium.  The  first  few  hours  after  labour 
are  perhaps  the  most  serious,  on  account  of  the  sudden  fall  in 
blood  pressure  which  follows  t'le  evacuation  of  the  uterus. 

The  sircatest  care  must  therefore  be  taken  to  maintain 
conipensaticm  during  pregnancy  and  avoid  ovcr-stram  ;  so 
long  as  this  is  successful,  pregnancy  will  continue  favourably. 

There  is  no  doubt  liowevcr  that  every  pregnancy  indicts 
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rest  in  bed.  simple  diuretic  and  aperient  drugs.  an<l  cardiat; 
tonics,  sueh  as  digitalis  or  strophanthus.  in  small  (loses. 
If  serious  symptoms,  such  as  dyspn.ea  and  cyanosis,  (.r 
puliiu>nary  (i-dema  supervene,  venesection,  to  the  extent  cf 
S  to  10  oinices  of  blood,  will  afford  immediate  relief.  The 
most  serious  re-islt  <.f  the  b-eakdow"  is  the  accumulation  of 
Huid  in  the  chest,  hydrothorax  and  hyf'n.pe- icardium.  as 
these  add  a  mechanical  obstacle  to  the  action  of  the  already 
over-loaded  heart.     These  conditions  must  be  relieved  by 

tapping. 

(Jenerally  speaking  treatment  should  be  iirst  directed  to 
restoring  the  heart's  action  rather  than  to  interfering  with 
the  course  of  pregnancy.      If  the  breakdown  has  occurred 
in  the  first  half  of  pregnancy,  abortion  should  be  induced 
as  soon  as  the  condition  has  improved,  for  it  is  certain  that 
the    heart    will   not    stand    the   severe   strain  of   the   later 
months.     The  process  of  abortion  is  easy,  and  the  luitient 
will  be  rescued  from  a  grave  danger.     When  the  breakdown 
occurs  in  the  second  half  of  pregnancy,  the  same  general 
treatment    should   be   followed,    but   this   often   fails,   ami 
then  to  terminate  pregnancy  gives  the   ])atieut    her  only 
chance  of  recovery,  for  if  compensation  breaks  down  seriously 
towards  the  end  of  pregnancy  her  prospect  of  surviving  the 
strain  of  labour  is  very  poor. 

If  pregnancy  should  occur  in  a  woman  who  has  previously 
suffered  I  failure  of  compensation,  whether  in  pregnancy  or 
not,   abortion   should  be   at   once   induced.      In   the   later 
months  of   pregnancy  the  success  of   interference  is  more 
doubtful,  for  the  reasons  just  stated.     Operative  measures 
for  the  rapid  evacuation  of  the  uterus  are  probably  less  risky 
than    the    induction    of    abortion   or   labour   by   the  slow 
methods,  for  labour  j)ains  involve  a  serious  strain  on  the 
heart  ;   wlien  the  child  i>  viable  there  is  no  reason  to  delay 
an  operation  which  is  inevitable.     The  course  which  offers 
the  best  chance  is  therefore  to  deliver  by  Ca'sarean  section, 
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and  thus  avoid  the  pains  cif  labour  altogether.  If  this  is 
done  a  general  ana'sthetie  should  not  be  administered,  the 
operation  being  done  under  spinal  anasthe-ia  or  local 
cutaneous  ana^sthesia. 

Varices  in  the  l()\v(>r  extreuiities  and  labia  inajora  are  apt 
to  become  greatly  aggravated  by  pregnancy,  giving  rise  to 
pain  and  inability  to  walk.  Vulval  varices  sometimes 
rupture  from  traumatisnu  leading  to  profuse  luemorrhage. 
which  has  been  known  to  prove  fata!  in  the  absence  of  pro})er 
surgical  aid. 

Renal  Diseases.— The  influence  of  chronic  nephritis 
upon  pregnancy  has  already  been  referred  to  when  con- 
sidering the  subject  of  albiuninuria.  To  distinguish  between 
this  condition  and  the  transient  renal  changes  characteristic 
of  the  '  pregnancy  kidney  '  may  be  somewhat  difticidt  when 
the  existence  of  chronic  nephritis  has  been  inisuspected 
before  conception.  In  the  following  points  chronic  nephritis 
with  pregnancy  will  be  found  to  differ  from  the  albuminuria 

of  pregnancy  : 

(1)  Albuminuria  and  oedema  appear  much  earlier  (see 

p.  114). 

(2)  (Edema    is    likely    to    affect    the    face    and    upper 

extremities. 

(3)  Characteristic  changes  may  be  found  in  the  arteries, 
the  heart,  and  the  retina  (exudative  retinitis  may.  however, 
occur  in  tlie  albuminuria  of  pregnancy). 

(4)  Intercurrent  attacks  of  acute  nephritis  may  occur. 

(5)  Epithelial  casts  and  renal  cells  may  be  found  in  the 
urine. 

In  general  terms  it  may  be  said  that,  on  the  one  hand, 
the  effect  of  pregnancy  usually  is  to  aggravate  the  renal 
disea.se  ;  on  the  other,  the  disease  usually  causes  the  i)reg- 
nancy  to  terminate  prematurely,  tends  to  destroy  the  ftetus 
by  inducing  ])laceiital  degeneration,  and  may  cause  the  death 
of  the  mother  from  ura'inia.  Convulsions  which  ensue  under 
these  circumstances  must  be  regarded  as  mainly  ura>mic  in 
origin.  The  fietal  mortality  in  chronic  nephritis  is  very  high 
indeed. 

From  these  considerations  it  will  be  ap|)arent  tli.it  jireg- 
nancy  in  the  subjects  of  chronic  nei)hritis  involves  grave 
1  isks.     A  patient  who  iias  survived  an  attack  of  uraemia  iu  a 
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previous  pregnancy  should  not  be  allowed  to  incur  the  risks 
again  •  and  if  ( onception  does  take  place,  abortion  should  be 
induced  without  delay.  In  the  case  of  a  primgravida,  or  if 
previous  pregnancy  has  not  been  attended  with  serious  com- 
plications, palliative  treatment  may  be  adopted  ;  but  the 
chances  of  the  patient  bearing  a  living  chi'd  are  by  no  means 
good.  The  occurrence  of  an  inteivurrent  acute  attack  of 
nephritis  almost  always  ends  in  abortion. 

It  will  be  obvious  that  pregnancy  with  chronic  nephritis 
calls  for  the  most  careful  observation  of  the  patients  con- 
dition.    Regular  weekly  examination  of  the  urine  should  be 
made  including  a  quantitative  estimation  of  urea.     Restric- 
tion of  proteid  elements  in  the  diet  is  desirable  from  the 
beginning,  and  this  of  itself  will  result  in  a  comparatively 
low  output  of  urea.     Regular  and  frequent  estimation  is 
accordingly  the  only  way  in  which  a  diminution  due  to 
toxa>mia  can  be  recognised.     Irregularities  of  diet,  fatigue, 
and  chill  are  especially  to  be  avoided,  and  it  must  be  recol- 
lected  that  the  premonitory  symptoms  of  eclampsia  (see 
p.  5  :8)  include  such  inconsiderable  symptoms  as  headache, 
functional  disturbances  of  vision,  and  complaints  of  '  indi- 
gestion '      During  the  later  months  of  pregnancy  the  con- 
dition of  the  fcetus  should  be  watched  ;  if  the  foetus  dies  it  is 
desirable  to  induce  labour  without  delay,  for  the  risks  attend- 
ing the  condition  are  not  greatly  diminished  until  the  uterus 
has  been  evacuated. 

Bacillus  Coli  Infection  of  the  Urinary  Tract:    Pyelitis   of 
Pregnancy.— It  is  only  within  the  last  twenty  years  that  the 
occurrence  of  an  acute  form  of  pyelitis,  or  pyelonephritis, 
during  pregnancy  has  been  recognised.     It  was  observed  that 
the  condition  could  be  cured  by  inducing  abortion,  and  it  was 
assumed  in  consequence  that  pregnancy  was  the  immediate 
cause,  as  the  earlier  name  '  Pyelitis  of  Pregnancy  '  implies. 
It  has  however  been  established  that  in  practically  all  cases 
the  disease  results  from  bacillus  coli  infection,  usually  as  a 
i„ue  infection,  but  sometimes  mixed,  ]\  igenic  organisms 
being  also  present.     Further,  although  the  renal  pelvis  is  the 
position  in  which  the  most  marked  lesions  occur,  the  kidney 
substance,  the  ureter,  and,  though  more  rarely,  the  bladder, 
also  may  be  infected.     It  is  accordingly  better  lu  name  the 
condition  '  Bacillus  Coli  Infection  of  the  Urinary  Tract.' 
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The  condition  seldom  occurs  earlier  in  pregnancy  than  the 
fourth  month  ;  occasionally  an  acute  attack  of  great  severity 
occurs  in  the  puerperium,  when  care  will  be  required  to 
distinguish  it  from  acute  septictvmia  (p.  581).  It  may 
assume  either  an  acute  or  a  chronic  form,  and  as  a  rule 
there  have  been  no  synTptoms  of  cystitis  or  of  renal  disease 
previous  to  the  pregnancy. 

In  the  acute  form  the  patient  is  suddenly  seized  with  acute 
abdominal  pain,   sometimes  attendeil  with  shivering,  and 
leading  after  a  few  hours  to  abdominal  distension  and  some- 
times to  vomiting.     The  pain,  diffused  at  first,  usually  settles 
down  to  the  riglit  side,  but  in  a  small  proportion  of  cases  the 
left  is  the  affected  side.     The  bowels  are  usually  constipated 
and   the   tongue   furred.     The   kidney,    when   ])alpable,    is 
tender  and  may  be  felt  to  l)e  enlarged  ;   often  there  is  well- 
mar!:ed  rigidity  of  the  rectus  muscle  over  it,  and  so  much 
tenderness  that  detailed  palpation  is  impracticable.     Some- 
times the  pain  on  pressure  is  felt  chiefly  in  the  costo-vertebral 
angle.     The  g»avid  uterus  usually  shows  no  abnormality,  but 
tenderness,  with  thickening  of  the  terminal  jjortion  of  the 
ureter  (usually  the  right),  may  be  detected  per  imjlnatnoii 
deep  palpation  at  the  sides  of  the  cervix  anteriorly.     The 
temperature  may  be  raised  to  103'  to  104"  F.,  and  the  fever 
continues  irregularly  for  some  days  unless  controlled  by 
treatment.     Sometimes  rigors  occur  and  the  general  condi- 
tion of  the  patient  is  so  much  affected  as  to  give  rise  to 

anxiety. 

On  examination  of  a  catheter  specimen  of  the  urine  it 
will  usually  be  found  distinctly  acid,  less  often  it  has  been 
observed  to  be  neutral  or  alkaline.  It  is  turbid  and  contains 
flocculent  (hhri-i.  In  the  great  majority  of  cases  culture 
methods  yield  a  pure  bacillus  coli;  sometimes  pyogenic 
organisms" arc  also  present.  There  are  no  renal  casts,  but 
the  deposit  may  contain  a  little  l)l()od.  and  there  is  always 
a  good  deal  of  i)us,  slu-d  ei)itlielial  cells,  and  epithelial  dihris 
from  the  urinary  jjassages.  The  cpiantity  of  urine  is  usually 
small,  aii.l  there  is  no  offensive  odour.  A  trace  of  albumen 
can  usually  l»e  found.  In  many  cases  the  onset  is  less  acute 
than  this,  but  fever  and  severe  i)aii)  in  t!i<'  jibdomen.  or  flank 
are  invariably  met  with. 

In  the  rfirot>'C  form  the  symptoms  are,  of  course,  less 
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characteristic.  There  is  often  slight  irregular  fever,  but  this 
is  not  invariable,  and  the  patient  complains  of  backache  and 
sometimes  of  persistent  irritability  of  the  bladder.  On 
palpation  the  kidney  is  sensitive  and  may  be  enlarged. 

The  right  kidney  shows  a  marked  predisposition  to  this 
disease,  but  not  to  the  extent  that  was  at  one  time  believed. 
Out  of  129  cases  collated  by  Albeck  and  Lenharz,  in  07  the 
right  kidney  alone  was  affected,  in  26  the  left  kidney  alone, 
and  in  30  both  right  and  left  were  affected.  It  has  l)een 
shown  further  by  autopsy,  and  by  direct  ob.servation  ujion 
cases  submitted  to  operation,  that  the  ureter  may  become 
dilated,  at  any  rate  in  its  abdominal  part,  upon  the  affected 
side.    It  is  generally  a;.  hat  this  dilatation  does  not  affect 

the  j)elvic  portion  of  I  er,  i.e.,  that  it  is  only  fouml  in 

the  part  which  lies  a  -ve  the  pelvic  brim.  It  will  be 
recollected  that  ureteral  lilatation  similar  to  this  has  beea 
observed  in  autopsies  on  cases  of  eclampsia. 

Acute  catarrhal  inflammation  is  found  in  the  renal  |)clvis 
and  ureter  ;  sometimes,  but  this  is  very  rare,  there  is  also 
cystitis.  From  obstruction  to  the  ureter  a  jjyonephrosis 
may  supervene. 

V'««.srtY?o«.— This  disease  is  in  all  cases  due  to  infection  of 
the  urinary  tract  by  the  bacillus  coli.     When  other  organisms 
are  also  found  in  the  urine  secondary  infection  has  probably 
occurred.     The  manner  in  which  the  bacillus  coli  obtains 
access  is   at  present   unsettled.     There   are  three   possible 
routes  to  be  considered.     The  first  and  most  obvKiis  is  an 
ascending    infection    per    nrefhram  ;     as    Williamson    has 
pointed  out,  this  may  occur  either  by  direct  infection  <)f 
stagnant   urine  al)ove  the  ureteral  block,  or  by  t   e  peri- 
ureteral lympiiatics.     By  this  route  the  bladder  wouki  fir.st 
l)e  involved,  but  clinically  H-e  special  symptoms  of  <  ystitis 
are  seldom  observed  in  the  early  stages.     The  second  is  by 
the  ciiculation.  the  organisms  passing  thro\igh  the  kidney 
and  attacking  the  mucous  membrane  of  the  renal  |)elvis. 
The  third  is  a  direct  infection  from  (he  bowel,  the  orgtaiisms 
l)assing  from  the  colon  through  the  periureteral  cellular 
tissue  to  gain  access  to  the  ureter,  or  possibly  to  the  kidney. 
Even  if  the  route  by  which  the  infection  travels  were  known, 
we  do  not    know  what  causes  the    hacillus  coli  to  assuniu 
pathogenic  activity  during  pregnancy. 

E.M,  ^^ 
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A  mechanical  explanation  has  been  -^^^'^'';^:^^ 
pressure  exerted  by  the  gravid  uterus  upon  ^^-^^^^^^^ 
pelvic  brim  may  predispose  to  the  occurrence  «*  "  "^^'^^^ 
elding  to  retention  of  urine  above  the  Ime  of  pressuie      1  hi 
int^"fon  mav.  ho.ever,  occur  in  the  early  months  before 
he    r«     i     1-^  ^.-  enough  to  compress  the  ureter      and 
the     othe.  conditions  such  as  uterine  tumours  hke'y  to 
ploi;;  mechanical  obstruction  of  the  ureter  do  not  lead  to 

"■'S;^;'^"  -"te  attack  of  pyelitis,  with  its  sudden 
feb-,;  onset  and  its  preponderance  on  the  .i^lt  -^  -  -- 
,,e  earefuUy  disth.guishe.l  from  acute  'M'l-'"'' ?\'^-;^.^  .^^^^ 
,.ese  nbles  in  many  respects.     Aci.te  djo  ecyst.t  s  ma>  a^o 
give  rise  to  a  similar  clinical  picture.     I   tnnateb  the  d.ag 
t,    'is  depends   upon   th.  condition   of  the  inu.c.   and  the 
or  u  ce  of  carefully  examining  a  catheter  specnuen  m 
::i::       doubt  nn.st  l.  ..ome  in  min.l.     The  unne  .s  ac.d 
„,ore  or  less  turbid,  and  contains  a  microscopic  amount  of 
pus  :   culture  is  required  to  demonstrate  tlH;"';g«>;';^'"- 

T,eat,„e,.f.^ln  an  acute  case  the  patient  should  be  kept 
in  bed.  the  diet  restricted  to  fluids,  chiefly  m.lk,  ancl   argc^ 
doses  of  an  alkaline  diuretic,  such  as  citrate  or  acetate  of 
':  ::h  administered  with  the  object  of  increasmg  the  amoun. 
Lul  reducing  the  acidity  of  the  urme.     It  appc.   s    ^    an 
acid  in-ine  forms  a  better  culture  mednun  for  the  ba    l^us 
coli  than  an  alkaline  vnine.     The  acute  symptoms  us  ud 
subside  in  a  few  days  if  a  free  flow  of  urme  can  be  n.amtamc^ 
and  it  is  probable  that  much  of  the  imt.al  severity  ot    he 
^Uac'k  results  from  dilatation  of  the  -al  pelv.s  ami  met^ 
The  bowels  nn.st  be  freely  moved  every  day.      1  he  unn..r> 
infection  can  be  directly  attacked  in  two  other  -aj-,  v -^  > 
urinary  antiseptics  and  by  autogenous  vaccines.     Iht  most 
p^Zl    urinLry    antiseptic    is    the    substame    knowi,    as 
irotropin.    a    svnthetic    compound    prepared    from    fo.m- 
:;deh>^le  (formdhi).     This  body  is  effi-nt^  o.dy  ni  a.,  and 
medium,  and  it  is  desirable  to  admunster  with  it  a  salt  ^^  li.c  h 
t    I  to  increase  the  acidity  <.f  the  urine,  such  as  ac.d  sod.um 
phosphate.     Ten  g.ains  of  urotropin  with  twenty  grains  o 
Lcid  sodium  phosphate  may  be  given  three-  l.nH>  ;\^'^K;-     " 
is  clear  that  this  line  of  treatment  cannot  be  combined  vith 
the  administration  of  alkaline  diuretics,  and  it   has  been 
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found  best  to  withhold  urinary  antiseptics  until  the  acute 
sym[)toms  have  subsided.  The  results  obtained  with  vaccinas 
are  unreliable,  and  this  treatment  is  rarely  re({uired.  Medi- 
cinal measures  usu?vlly  suffice  to  relieve  the  syin])toms,  but 
the  specific  organism  often  persists  in  the  urine  after  the 
symptoms  have  all  disappeared. 

If  medical  treatment  fails  to  relieve  the  condition,  two 
other  methods  of  treatment  are  available,  viz.,  iinhtction  of 
labour  and  nephrotomy.  The  results  of  inducing  labour 
have  been  almost  invariably  favourable,  and  tliis  clinical 
fact  lends  support  to  the  theory  of  mechanical  obstruction 
of  the  ureter  already  referred  to.  Nephrotomy  ^^houid  be 
reserved  for  cas"s  in  which  all  other  me!>sures  have  failed, 
or  in  which  the  urgency  of  the  symptoms  suggests  the  possi- 
bility of  pyonephrosis,  or  of  infection  of  tlie  renal  cortex. 

("atheterisation  of  the  ureter,  either  alone  or  with  irriga- 
tion of  the  renal  pelvis,  is  .sometimes  ])ractised. 

Di'Jeases  of  the  Liver. — Pregnancy  is,  in  some  unexplained 
manner,  one  of  the  predisposing  causes  of  aoile  i/elloiv 
atrophy  of  the  liver.  This  rare  disease  induces  ciianges  in 
the  organ  similar  to  those  often  found  in  fatal  cases  of 
puerperal  eclampsia.  Jaundice  in  ])regnant  women  is 
always  a  somewhat  .serious  symptom,  owing  to  the  fact  that 
it  may  indicate  the  onset  of  acute  yellow  atrophy.  No 
treatment  is  known  which  will  arrest  the  course  of  this 
malady. 

Diahetes  is  seldom  found  in  association  with  pregnancy, 
prol)ably  because  it  exerts  a-i  influence  unfavourable  to 
comei)tion.  The  fieciui-nt  occurroiice  of  traces  of  lactose 
in  the  mine  of  healthy  pregnant  and  nursing  women  nnist 
be  recoUectefl,  and  due  care  exeicised  before  arriving  at  a 
diagnosis  of  diabetes.  The  j)rognosis  is  niaiidy  influenced  by 
the  severity  of  the  (iisease  ;  in  moderate  cases  pregnancy 
and  labour  may  end  favourably  both  to  mother  and  child  ; 
in  severe  cases  there  ai)pears  to  be  a  special  risk  of  diabetic 
coma  in  the  later  months  or  dming  lalmur.  Hydiamnios  is 
said  to  be  frequently  associateil  with  diabetes,  the  amniotic 
fluid  containing  sugar. 

Diseases  of  the  Nervous  System.  Xoiriti^,  supposed  to 
be  of  toxannic  origin,  sometimes  occurs  during  pregnancy  ; 
it  may  affect  a  single  nerve  or  nuiy  be  multiple,     .severe 
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pain   limited  to  the  distribution  of  the  affected  nerve,  is  the 
prominent  symptom.     It  disaj.pears  rapidly  after  labour. 

Chorea  is  not  infrequently  met  with  during  pregnancy  ; 
it  is  commoner  hi  the  first  than  in  a  subsequent  pregnancy. 
In  about  two-thirds  of  the  cases  there  is  a  previous  history 
of  rheumatism,  or  of  chorea  and  rheumatism  combined.    By 
many  obstetric  writers  it  is  regarded  as  a  toxemic  disease, 
but    no    definite    post-mortem    evidence    of     the    changes 
characteristic  of  death  from  pregnancy  toxaemia   has  so  far 
been  discovered,  although  a  considerable  number  of  cases 
that  hav-  terminated  fatally  have  been  recorded.     1  here  is 
therefore  not  the  same  sound  reason  for  including  it  in  the 
toxemic  diseases  as  there  is  in  the  case  of  eclampsia  and 
pernicious  vomiting.     It  is  better  to  regard  it  as  a  disease 
of  the  nervous  svstem.  the  occurrence,  or  the  recrudescence, 
of  which  is  favoured  in  some  way  by  pregnancy. 

The  majoritv  of  cases  of  chorea  are    of    a  mild   type  ; 
spontaneous  abortion  occurs  in  from  10  to  15  per  cent.,  but 
very  few  cases  terminate  fatally.     At  the  same  time   it 
must  be  recognised  that  cases  of  great  severity  sometimes 
occur  which  end  in  death  in  spite  of  energetic  treatment, 
including  the  induction  of  abortion.     Lepage  lias  recently 
collected  77  fatal  cases,  and  in  neariy  half  of  these  abortion 
failed  to  arrest  the  course  of  the  disea.se.     Owing  to  the 
variability  in  type  the  mortality  rate  is  difficult  to  deter- 
mine and  is  placed  variou.sly  at  from  o  to  40  per  cent,  by 
different  writers.     Andrews  and  Hall  have  reported  40  cases 
at  the   London  Hospital  with  r,  deaths,  equal  to  12-.,  i.er 
cent  •  in  the  fatal  cases  abortion  occuircd   m  two  spon- 
tancouslv.    and    in   two   otheis   it   was   induced.     Hetclier 
Shaw    has    recorded    a   series   of   32   consecutive   cases    in 
Manchester  without  a  death. 

In  cases  of  exceptional  severity  where  a  fatal  termination 
may  be  feared,  the  dioreic  movements  become  so  intense 
as  "to  prevent  the  taking  of  nourishment  and  to  hinder 
«leep  •  there  may  also  be  delirium,  rise  of  temperature  anc 
of  pulse  rate  the  appearance  of  a  morbilliform  erui)tion  and 
retention  of  urine.  The  causation  of  tlie  latter  symptom, 
whicli  Lepage  regards  as  peculiarly  grave,  is  unknown. 

The  imitment  of  this  disease  in  mild  cases  is  satisfactory, 
and  as  a  rule  pregnancy  ends  favourably  both  to  f.ie  mother 
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and  the  child.  Ahsoluto  n-st  m  lu-d  and  caioful  foodiuj;; 
are  very  important.  Sedatives  siuh  a.s  bromide  and  ehloral 
sliould'be  used  sparingly,  and  chieHy  for  the  purpose  of 
ensuring  slee^)  when  this  is  rendered  necessary.  The  l)o\vels 
should  be  kej)!  open  freely,  and  the  functions  of  the  skin 
and  kidneys  kept  active  by  the  '  eliminative '  methods 
described  in  connection  with  the  treatment   of  pernicious 

vomiting. 

In  c.ises  which  belong  to  the  '  severe  class,  and  ui  wtncli 
the  symptoms  of  danger  just  mentioned  ar-pcar,  i)regnancy 
should  l)e  terminated  by  a  method  which  necessitates  the 
minimum  of  operative  interference,  and  is  suitable  to  tiie 
period  to  which  pregnancy  has  advanced  (see  p.  653).  The 
undoubted  influence  of  pregnancy  in  the  causation  of  the 
disease  is  a  sufficient  justitlcation  for  this  procedure,  but  it 
will  be  recollected  that  a  favourable  result  foi-  this  operation 
cannot  be  with  certainty  anticipated. 

Herpes  gestationis. —This  rare  atfection  is  believed  to  be 
a  neuritis  of  toxajmic  origin.    It  is  characterised  by  multiform 
skin  lesions,  the  commonest  type  being  crojjs  of  papules, 
vesicles,  or  pu.stules  of  herpetiform  character  ;  they  are  distri- 
buted chiefly  upon  the  buttocks,  the  flanks,  the  forearms,  and 
the  back  of  the  thighs.  Sometimes  the  disease  affects  the  skin 
of  the  whole  body,  is  very  intractable,  and  may  cau.-^e  serious 
exhaustion  from  uncontrollable  irritation  and  want  of  sleep. 
Appendicitis.— This  tlisease  is  comparatively  rarely  seen 
in  connection  with  pregnancy.    There  is  no  clinical  evidence 
that  nregnant  women  display  any  special  lia'nlity  either  to 
an  initial  attack  or  to  recurrences.     'J^he  si-iiousness  of  the 
complication  when  it  does  occur  is,  however,  unquestionable, 
especially  in  the  later  months  of  pregnancy.     When  i)us  is 
present  there  is  great  risk  of  the  uterine  contents  becoming 
infected,  even  when  the  abscess  has  been  treated  by  drainage  ; 
miscarriage  occurs  in  itO  ])er  cent,  of  such  cases  (Abrahams), 
and  the  bacillus  coli  has  been  found  in  the  foetal  l)lood. 
Following  the  uterine  infection  there  are  risks  of  septica-mia, 
or  of  suppurative  disease  of  the  uterine  appendages,  in  the 
pucrperium.     These  special  risks  may  be   regarded  as  an 
indication  for  prompt  surgical  interfereiice  when  appendicitis 
occurs  during  pregnancy,  and  the  indication  is  even  more 
emphatic  when  the  illness  is  a  recurrence  and  not  an  initial 
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uv  the  means  of  disturl)ing  protective  or  limitmg  ailMesi 
thus  facilitating  generalisation  of  infection  over  the  peritoneal 
cavity  But  before  the  evacuation  and  draniage  of  an 
api.cndicular  abscess  infection  of  the  uterine  contents  may 
have  alreadv  occurred  :  the  risks  are  therefore  not  entnely 
eliminated  bv  the  operation.  As  a  rule  an  infected  ovum  is 
quickly  expelled  without  interference,  but  the  advisability 
of  inducing  abortion  by  one  of  the  methods  described  on 
p  ()-):}  after  the  abscess  has  been  evacuated,  must  be  care- 
fully considered.  The  interests  of  the  mother  are  predomi- 
nant, for  the  chances  oi  the  survival  of  the  child,  when  viable, 

are  verv  slight. 

Ovarian  Tumours.— The  presence  of  a  unilateral  ovarian 
cy.4.  if  uncomplicated,  forms  no  hindrance  to  conception  ; 
b'ilateral  solid  tumours,  whether  benign  or  malignant,  are 
rarely  found  in  as.sociation  with  pregnancy.     Single  cysts  of 
moderate  size,  which  rise  into  the  abdominal  cavity  along 
with  the  uterus  as  it  develops,  give  rise  tc  no  symptoms  and 
are  often  not  discovered  until  labour  sets  in  ;   or  even  until, 
during  the  i)ueri)erium.  the  size  of  the  abdomen  draws  atten- 
tion to  their  i)iesenee.     Small  tumours  which  during  preg- 
nancy remain  in  the  pouch  of  Douglas  are  subjected  to  con- 
siderable jiressure.  and  may  give  rise  to  pain  and  interference 
with  the  functions  of  the  bladder  and  rectum.     They  may 
obstruct  labour  (see  ]>.  r.V.i).  and  they  not  infrecpiently  give 
rise  to  serious  trouble  during  the  j)uerperium.  from  axial 
rotation  of  the  pedicle  or  from  injury  received  in  labour.     As 
a  rule,  ovarian  tumours  discovered  during  jucgnaiuy  should 
be  at  once  removed  ;   ovariotomy  in  i)regnaiit  women  is  no 
more  serious  than  in  the  non-pregnant.     There  is,  however, 
considerable    risk    of    abortion    following    the    operation. 
Durhig  the  tirst  two  months  of  pregnancy  the  risk  of  abortion 
is  high  (1<>-   17  per  cent.),  it  then  decreases  and  remains  com- 
parativelv  low  until  the  seventh  month,  when  it  again  rises 
and  is  est^imated  by  some  observers  as  high  as  2(t  per  cent,  to 
2;-)    per   cent.     It    follows    that    the    time    fur    i.eiforming 
ovariotomy  should   be  carefully  chosen,  in  uncomplicated 
cases,  with  a  view  to  diminishing  the  risks  to  the  child. 
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Tumours  of  the  Gravid  Uterus.— I.  Fibroids  and  Preg- 
nancy. ('..uci'pii..ii  .loi's  not  ri'iulily  .u-cur  in  a  uterus  whK|li 
is  tlic  seat  of  a  fibroid  tumour  when  that  tumour  is  sul)- 
niucous  or  int(>istitial  in  i.osition,  whether  it  is  small  or  large. 
Subperitoneal  ftbroids,  however,  are  probably  no  huic  ranee 
to  conception,  whatever  their  si/.e  may  be.  A.ul  although 
the  fust-named  varieties  are  a  hindrance  to  conception  they 


Fi,     S-.      ric'iiuncy  with  M\iltiplo  KiliroiilTiiiiiouis  of  the 
"  rt.'rus.    The  riacental  Insertion  lies  partly  in  the  I.ower 
Uterine  Segment.     (liland-Sutton.) 

by  no  means  absolutely  prevent  it,  so  tiiat  the  association  of 
fibroids  with  pregnancy  is  not  tmcommonly  met  with. 

The  Diagnosis  of  Pregnancy  in  a  uterus  enlarged  and 
di«<torted  by  the  presence  of  one  or  more  fibroid  tumours  may 
present  great  difficulties.  The  degree  of  difficulty  will 
,U>nend  in  the  main  upon  the  position  of  the  uterine  cavity 
and  its  relation  to  the  tumour  or  tumours.  Sometinies  the 
cavity  is  anterior  and  accessible  to  abdominal  palpation, 
when"  diagnosis  will  be  comparatively  easy  ;  but  it  may  lie 
behind  the  tumour  which  intervenes  between  it  and  the 
abdominal  wall  ;  or,  as  in  Fig.  85,  it  may  be  placed  betAveeii 
two  tumours,  when  diagnosis  will  be  very  difficult.     Lntil 
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the  presence  of  the  f(»tus  can  be  directly  detected  by  palpa 
tion,  or  bv  auscultation  of  the  heart,  the  diagnosis  of  preg- 
nancy  can   only   be   presumptive.     During   the   first   five 
months    the    greatest    importance    must    be    attached    to 
amen  -i-rhcea  ;    sudden  cessation  of  the  menses  in  a  patient 
with  a  fibroid  tumour  almost  invariably  implies  pregnancy, 
unless  the  age  of  the  menopause  has  been  reached.     Hut 
sometimes  irregular  haMi>orrhage  takes  the  place  of  amenor- 
rha>a,  and  this  change  is       ^  so  significant,  as  it  frequently 
occurs  in  connection  with  noroids  from  other  causes.     Signs 
of  activity  in  the  breasts  carry,  perhaps,  less  than  their  usual 
importance  in  the.se  cases,  because  secretion  is  sometimes 
found  in  the  breasts  of  nuUiparous,  non-pregiuvnt  women  who 
are  ♦he  subjects  of  uterine  fibroids.     Pregnancy  causes  rapid 
enlargement  with  softening  of  the  uterus  and,  to  a  less  extent, 
of  the  tumours  which  it  contains.     Owing  to  the  distortion 
caused  by  the  new  growths,  the  alterations  in  shape  charac- 
teristic of  the  early  months  of  pregnar-.cy  cannot  be  made  out, 
while  softening  of  the  cervix  is  usually  late  in  ajjpearing.     A 
uterine  souffle  can  often  be  heard  over  some  part  of  a  noii- 
gravid  fibroid  uterus,  so  that  the  presence  of  this  sign  also  is 
unimi)ortant.     It  will  thus  be  readily  seen  that  diagnosis 
must  be  (Hfficult  at  this  stage  of  pregnancy  ;  repeated  exami- 
nations will  be  required,  and  even  then  it  may  be  necessary 
to  postpone  diagnosis  until  the  period  at  which  the  fcetal 
heart  can  be  heard. 

During  the  later  months  the  gravid  part  of  the  uterus  may 
be  found  to  occupy  almost  any  position  with  regard  to  the 
tumour  ;  usually  it  is  placed  more  or  less  laterally,  but  may  be 
in  the  upper  or  lower  portions  of  the  mass.  Upon  its  position 
will  depend  the  degree  of  ease  with  which  the  fcetal  heart  or 
limbs  can  be  detected. 

Clinical  C'o«rse.— Pregnancy  certainly  causes  recognisable 
softening  of  fibroid  tumours,  but  opinions  difier  as  to  whether 
it  causes  their  rate  of  growth  to  increase,  and  the  truth  is  not 
easy  to  establish.  Upon  the  general  course  of  pregnancy  ami 
the'^development  of  the  foetus,  fibroids  exert  no  unfavourable 
influence,  unless  some  ct  -nplication  should  arise.  A  fibroid 
tumour  impacted  in  the  pelvis  may  cau.se  s.vere  pressure 
symptoms  as  the  uterus  develops,  but  the.se  effects  are  due  to 
the  accident  of  its  position.     Axial  rotation  of  a  stalked  sub- 
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poiitoncal  fibroid  may  occur,  though  very  ran-ly.  duiiufi 
l)reKuaiicy  ;  and  i)reviously  cxistiiiji  adhesions  nuiy  hccoinc 
troublesome  through  being  stretchetl.  Hut  in  the  nuijority 
of  eases  the  com  l-  of  pregnancy  is  attended  by  very  little 
more  discomfort  than  may  be  met  with  when  there  are  no 
fibroids  present.  There  is,  however,  undoubtedly  a  some- 
what greater  risk  of  p-egnancy  ending  prematurely  either  in 
abortion  or  premature  labour.  The  etfect  of  fibroids  upon 
la»)Our  will  be  considered  in  a  later  section  (p.  4:5")). 

3/ana(/emeH/.-  Pregnancy  should  be  allowed  to  continue 
until  term,  unless  (1)  severe  complications  duo  to  the  tumour 
arise,  or  (2)  the  tumour  is  so  situated  as  inevitably  to  cause 
insuperable  obstruction  during  labour.     In  the  former  case 
the  offending  tumour  should,  if  possible,   be  removed   by 
myomectomy  and  the  uterus  allowed  to  remam.     Even  with 
improved  technique  this  operation  is  attended  with  a  con- 
siderable risk  of  abortion,  for  Devine  has  recently  collected 
130  cases  with  an  abortion  rate  of  23  per  cent.     In  the  latter 
case  there  are  three  jjossible  alternatives  :   {a)  abortion  may 
be  at  once  induced  ;    (h)  the  pregnancy  may  be  allowed  to 
continue    until    term,    and    the    child    then    delivered    by 
Ctwsarean  section,  the  uterus  being  at  the  same  time  removed  ; 
(c)  after  extracting  the  child  the  tumour  may  be  cnucleafMl 
and  the   uterus  preserved   (Ca^sarean  myomectomy).     The 
induction  of  abortion  cannot  be  recommended  ;  the  position 
of  the  fibroid  tumour  necessarily  renders  dilatation  of  th(> 
cervix  difficult,  and  if  interference  is  necessary  to  evacuate 
the  uterus,  serious  mechanical  obstacles  may  have  to  be  over- 
come.    Cesarean  hysterectomy  (see  p.  7:?5)  at  or  near  term 
is  no  more  serious  than  hysterectomy  at  an  earlier  period 
when  the  f(jetus  is  non-viable,  and  is  therefore  on  the  whole 
the  best  method  of  dealing  with  such  cases.     Cesarean  myo- 
mectomy although  theoreticall  /  preferable  is  actually  a  nu)re 
difficult  and  dangerous  operation  than  hysterectomy,  and  has 
seldom  been  performed. 

II.  Malignant  Uterine  Disease  and  Pregnancy.— Preg- 
nancy is  unknown  in  connection  with  carcinoma  of  the  body 
of  the  uterus  ;  it  may,  however,  be  found  in  association  w  ith 
>arcoma,  and  lliere  is  reason  to  believe  that  in  some  cas.^^  of 
chorionepithelioma  (dcciduoma  malignum)  this  growth  has 
comnienced  during  pregnancy.     Cancer  of  the  cervix  and 
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pn-ananov  a,v  n..t  inf.v.iucntly  a.xuMutt-.l  (Kij;.  88).  an.l  the 
;iia.Mu.sis'.I.K.s  lu.t  pivMul  tlu-  sai.H-  .liHimltirs  as  in  tlu-  cast- 
„f  uWnuv  tihr«,i«ls  and  ,.ivj{nancy  :  for,  tht-  l.o.ly  of  tlu-  ut.>nis 
iM-ing  uiiatT.'.tr(l  bv  tlu-  clisi-asi-.  tlu-  cha.act.-ristu-  clmn^ii-s  m 
it  can  tK-  n-cognised  at  any  lu-riod  .f  pn-gnancy.  Aini-.u.r- 
rhu>a  mav  Ik*  obscured  by  irregular  lui-inorrhagi-  from  tlie 
growth,  and  of  eoursi- 1  iu-  (■on.liti..n  of  the  cervix  prohd.its  the 
eharacteristic-  s.)ftening  of  pregnancy  from  taknig  place. 

Ma,„t<ii'i»n,l.  When  tlu-  c-ervieal  carcinoma  is  m  the 
openMe  stage  the  presence  of  pregnancy  should  lu-  ignored 
and  the  whole  uterus  remov.-d  with  the  disease.  1  he  method 
„f  operating  will  clepeml  upon  the  size-  of  the  uterus-i.e.  the 
.tagc  of  pregnancv  :  if  the  child  is  viable  it  can  be  Inst 
delivered  bv  Cu'sarean  sc-ction  :  if  non- viable-  the  uterus  can 
Ik-  removecl  by  abdominal  hysterectomy,  the  method  ot 
Wertheim  being  the  most  suitable.  When  the  disease-  is 
inoperahle  abortion  may  be  induced  in  tnc  early  months  : 
but  in  advanced  prc-gnancy  it  is  probably  better  to  wait, 
and  then  deliver  the  chiUl  by  Cesarean  sectum  at  term 

Abortion  :    Miscarriage 

\bortion  is  the  expulsion  of  the  ovum  from  the  uterus  at  a 
period  before  the  fcrtus  has  beconu'  viabU-      the  term  viable 
.ianifving  that  the  fcetus  is  capable  of  mainta.n.ng  Us  exis- 
tt^ue"when  born.     Until  the  middle  of  the  seventh  calendar 
mcmth  (twentv-eighth  week)  the  fcstus  is  ncm-viable.  there- 
for,- pregnancy  terminating  before  this  date  is  said  to  tcrini- 
nate  by  abortion.     The  term  wi.^raninuc  is  best  omplcned  as 
a  svncmvm  of  abortion  :    some-times,  however,  the  Ltter  is 
used  onlV  during  the  first  two  to  two  and  a-halt  months,  when 
the  ovum  possesses  no  properly  developed  placenta,  while  tlu^ 
fornu-r  is  applied  to  all  stages  of  the  non-viable  period  later 
than  this      Such  a  distinction  is  confusing  and  has  nothing  to 
commend  it.  bc-cause  the  l>rocess  is  scarcely  alfected  by  the 
prc.(-nce  or  absence  of  the  placenta.     Abortion  is  a  miniature 
labour  consisting  of  a  stage  of  dilatutic^n,  a  stage  of  expulsion, 
and  a  staije  of  retraction.     It  may  occur  spontan.-ously  or  be.- 
intcnticmallv  induced  :    the  former  alone  wiii  be  consideivd 
hen      the    latter   being    dealt    with    among   the    Obstetric 
Operations. 
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Causation.     Tlu-  .auses  of  al...i  tion  aiv  very  ninm-nms  ; 
thcv  will  l)o  lH>st  c.Misi.U-ml  ill  tliive  groups  :   ( I )  ,„ill,„h>,j,ail 
a>H\lltln„.s  of  tlu-  niolhrr  and  of  tlu-  ..vmn   (uuiu.l.n^  tiu. 
f.vtus);   (-2)  tm>n,mllraiHse.s;   (3)  ,,n,en,l  or  .vf-ln,nr  at„svs 
(I)  'V\wimthnUHiiaili<,u,titUms.  inatcnial  aiul  fo'tal.  whuh 
,nav  <au^e  abortion  hav  :       i  airnuly  tahulate.l  (sec-  ,..  K.7), 
an.l  tlu-  n.on-  important  on.s  fully  conM.lmMl  as  <lisor.lns  of, 
or  a.sociati'<l  with,  pn-gnaiu-y.  and  ncf<l  n..t  hv  a^ani  srt  out. 
Of  thc<f  conditions,  sonic  arc  very  apt   to  cause  abortion, 
others  rarelv  <au>e  it  :   and  from  what  has  been  said  ..t  .-ach. 
„o  .lilficultv  will  be  experienced  in  distinguishing  between 
those  whieli  are  important  in  this  respect  and  those  whi.h  are 
not       A  certain  mnnber  of  c  ases  may  be  due  to  low  implan- 
tation of  the  ovum  in  the  uterus  (PhicenUi  pnvvia).     After 
the  ovum  has  been  expelled  it  ,-  impossible  to  d.-monstrate 
the  positicm  which  it  occupied,  but  occasional     ,  1     '   "i'^'^'^ 
arise  of  investigating  such  ova  h,  sit,,,  u  hen  ti.    .oa<btu)ns 
are  seen  to  be  verv  favourable  to  tlH>  occurrence  of  abortu)n. 
(•>)  Of  the  traumatic  causes  the  most  important  is  Dijnrii 
1o  the  „ter„.s  or  the  uterine  contents.     'Phis  may  occur  in  a 
variety  of  ways,  as  from  direct  violence,  such  as  blows  or 
kicks  on  the  abdomen,  or  from  severe  falls  or  other  accidents. 
Sometimes  the  uterus  is  actually  ruptured  by  a  blow  on  the 
ab<lomen :  bot  h  blows  and  falls,  however,  usually  operate,  not 
bv  injuring  the  uterus   but  by  causing  detachment  of  some 
part  of  the  ovum  from  the  uterine  wall.     Abortion  may  be 
brought  about  bv  passing  the  sound  or  some  other  instrument 
into  the  uterine  cavity,  either  inadvertently,  or  with  the 
intention  of  setting  up  a  miscarriage.     Sometimes,  however, 
the  passing  of  the  souii.l  into  the  uterus  does  not  produce  this 
ctTect       I'nless  some  dcHnite  injury  is  caused  to  the  ovum, 
such  as  rupture  of  the  chorionic  sac.  or  i)artial  detachment, 
no  harm  follows  :   there  is  no  doubt  that  the  sound  may  be 
passed  into  the  decidual  cavity  without  injuring  thr  ovum  at 
all       If  infection  is  carried  into  the  uterus  by  dirty  instru- 
ments abortion  may  be  brought  about  by  septic  end.metritis. 
Operations  upon  the  gravid  uterus  or  the  uterine  appen.higes 
are  frequentlv.  though  bv  no  means  invariably,  followed  by 
abortion,  whicli  in  this  case  proKably  results  from  disturbance 
of  the  uterine  or  pelvic  .irculatum.     Injury  to  the  ovum  does 
not  necessarilv  produce  abortion  immediately,  an  inter\  al  of 
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several  days,  or  oven  a  week  or  two,  elapsing  before  abortion 

sets  in.  .    .  , 

Next  in  importance  to  direct  or  indirect  injury  must  be 
placed  a  grcxip  of  conditions  which  cause  abortion  by  exciUng 
the  uterine  centre  situated  in  the  lumbar  enlargement  of  the 
spinal  cord  (see  p.  278).  the  stimulus  being  conveyed  through 
the  central  nervous  svstem.     Extreme  degrees  of  grief  or 
iright  as  from  stidden  bereavement  or  personal  danger,  may 
cause  abortion,  especially  in  women  of  nervous  temperament ; 
and  it  is  clear  that  such  conditions  can  only  operate  in  the 
manner  just  indicated.    Over-fatigue,  especially  from  dancing 
and  riding,  probably  acts  in  the  same  way.     ( )perations  upon 
distant  parts  performed  during  pregnancy  also  sometimes 
induce  abortion,  which  must  clearly  be  produced  through  the 
central  nervous  system.     These  conditions,   all  of  which 
involve  '  shock  '  to  important  nerve-centres,  may  be  justly 
classed  as  traumatic. 

Many  drugs  have  from  time  to  time  been  employed  tor  the 
illicit  production  of  abortion  (abortifacients),  but  no  scientific 
study  of  their  mode  of  action  has  ever  been  made.  'J  he 
greater  number  of  them  are  irritant  poisons. 

(3)  The  general  or  -systeniir  causes  consist  of  a  number  ot 
conditions,  the  action  of  which  in  causing  abortion  is  imper- 
fectlv  understood.  Thus  consanguinity  of  the  parents,  high 
altitude,  and  hot  climate  are  all  believed  to  cause  it.  Ln- 
hcalthv  occupations  pursued  by  the  mother  alone  or  by  both 
parents,  such  as  working  with  lead,  me.'cury,  or  glass, 
undoubtedly  also  cause  abortion.  Habitual  over-indulgence 
in  alcohol,  and  excessive  sexual  intercourse,  are  said  to  favour 

its  occurrence. 

Of  all  the  systemic  causes  of  abortion,  liowever.  the  uu)st 
important  in  all  respects  is  s,,phiUs.  in  all  probability  moro 
abortiims  are  due  to  this  disease  than  to  any  other  cause.  In 
cases  of  repeated  abortion  the  pri)bability  of  a  paternal 
svphilitic  taint  is  very  high,  and  the  Wassermann  test  must 
be  api.lied  to  both  parents.  The  manner  in  whuh  constitu- 
tional syphilis  produces  abortion  is  not  known;  in  many 
cases,  clinicallv  syphilitic,  no  morbid  changes  can  be  found 
in  chorion  or  decidua  after  its  di>charge.  Invi-tigatums  arc 
now  being  undertaken  to  determine  whether  the  specihc 
organism  can  always  be  detected  in  such  cases  ;  its  presence 
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in  large  numbers  would  indicate  fetal  bacterial  toxaemia  as 
the  cause  of  the  abortion .  Men  who  have  suffered  from  the 
disease,  but  in  whom  syphilitic  lesions  are  no  longer  cluucally 
recognisable,  may  either  beget  children  dehnitely  syph.ht.c, 
or  the  development  of  the  ovum  may  be  brought  to  an  ear  y 
termination  by  abortion.  It  is  therefore  dear  that  he 
infective  agent  must  be  transmitted  m  some  form  to  the 

developing  ovum.  .      .  .  ■     i  „ 

It  must  be  added  that  the  cause  of  abortion  in  a  particular 
case  is  often  very  difficult  to  trace  ;  and  in  exceptional  cases 
an  apparently  healthy  patient  may  have  a  series  of  f^^^^ 
for  which  no  adequate  explanation  can  be  discovere.l.  W  hen 
.vphilitic  infection,  associated  disorders,  and  traumatic 
c;ui.^es  of  abortion  can  be  excluded,  the  most  probable  cause 
is  an  imhealthv  condition  of  the  endometrium  upon  which 
the  ovum  was'embeddcd,  and  to  this  condition  a  series    -t 

abortions  may  be  due.  ^-        t  ♦i.,. 

Frequency.— It  will  be  clear  from  this  enumeration  ot  tht 
conditions  which  cause  it  that  abortion  is  not  an  uncommon 
event      From  some  recent  statistics  presented  by  1  rofessor 
Malins  to  the  Obstetrical  Society  of  London  it  appears  that  in 
this  country  about  1(5  per  cent,  of  pregnancies  terminate  by 
a.)ortion-i.6.,  one  abortion  occurs  to  every  hve  births  ot 
viable  children;    and  further  it  appears  that  abortion  is 
nearly  twice  as  frequent   among  the  classes  from  which 
hospital    patients    are    drawn    as    among    the    well-  o-do. 
Presented  in  another  way,  it  may  be  said  that  from  M)  per 
cent  to  40  per  cent,  of  all  fertile  women  pass  through  one  or 
more  abortions  during  tlie  period  of  child-bearing.      <ar 
more  abortions  occur  in  the  third  month  of  pregnaiuy  than 
in  anv  other  month.     Women  who  are  the  subjects  of  syphilis 
or  Bright's  disease  often  sustain  a  succession  of  abortions 
without  carrying  any  pregnancy  to  term. 

Clinical  Features.-The  symptoms  which  accmpany  the 
process  of  abortion  are  ha>morrhage  and  pain.  Haemorrhage 
is  almost  invariably  the  initial  symptom,  and  is  caused  by 
separation  of  the  ovum  or  of  some  part  of  the  deculua  from 
the  uterine  wall  (Fig.  ««)•  The  bleeding  is  usually  slight  at 
iirst  but  as  the  ab<.rtion  ,.roceeds  it  may  hecome  profuse, 
and  dangerous,  or  even  fatal  in  its  severity.  (  I"<-  t'"'"  "> 
the   vagina,   and   more   rarely   in   the  uterus  itselt,   when 
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Blood 
clot 


bleeding  is  free.  A  young  ovum  of  six  to  ten  weeks  with  its 
membranes  may  be  discharged  either  entire  or  piecemeal 
along  with  these  clots  and  thus  be  overlooked.  Pam  is 
usually  intermittent,  and  is  due  to  uterine  contractions. 
Sometimes  it  is  continuous,  and  the  uterus  when  examined 
may  be  hard  and  unchanging  in  consistence ;  at  other  times 
the  whole  process  may  be  attended  with  little  or  no  pain 

After  the  discharge  of 
„,  _  .,„,  the    ovum   from    the 

mood    clot,  «;.„,,«>,.  irat.-.i 

uterus  the  pain  ceases. 
On      vaginal      ex- 
amination (iilafafion  of 
(lie    iuleninl     os     can 
usually  be   recognised 
soon  after  the  onset  of 
these  symptoms.    The 
student  must  recollect 
that    in    a    multipara 
the     external     os      is 
often  patulous   under 
ordinary      conditions, 
allowing  of  the  intro- 
duction of  the  finger- 
tip into   the   cervical 
canal  ;  but  the  inter- 
nal OS  is  never  o])enod 
early     in     pregnancy 
excejit  by  active  con- 
tractions.    Jn  the  di- 
lating cervical  canal  the  hnger  will  often  feel  a  soft,  somewhat 
l)ulging  swelling,  which  may  be  a  clot  of  blood,  or  the  lower 
])ole  of  the  ovum  tletachcd  from  the  uteiine  wall  and  lying 
free  in  the  lower  part  of  the  uterine  cavity  and  cervix  (Fig. 
87).     Sometimes  dilatation  of  the  cervix   proceeds  irregu- 
larly, the  external  os  opening  last  after  the  internal  os  has 
been' already  fully  dilated  ;   this  offers  some  difficulties   in 
diagnosis,  for  the  condition  of  the  cervix  within  the  external 
OS  cannot  well  be  recognised. 

Wluii  the  cervica!  canal  !■<  >;iiffi<i('iit!y  dilated.  t!ie  ovum 
io  expelled  through  it  by  the  uterine  contractions,  either 
entire  or  in  pieces  ;  an  early  ovum  discharged  in  pieces  may 


Closed  cervical 
c^nal 


Fig.  S(i.  -  Alxirtion  :  Stiif;<;  1.     <ivuiii  piiv 
tiallv  a.tuched,  Cervix  closwl.     (Hilj;ar.) 
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escape  notice  unless  all  the  blood  and  blood-dot  passed  by 
the  patient  is  carefully  examined.  The  uterus  rap.dly 
retracts  and  the  cervix  closes  do^v^,  so  that  in  a  few  hours 
no  trace  of  dilatation  can  be  detected,  and  he  con- 
sistence of  the  uterine  body  is  firm.  For  severa  days  a 
ha>morrhagic  discharge  occurs,  similar  to  the  lochial  discharge 
of  the  puerperium, 

and  the  uterus  it  self  "'""'» ^'"^ » 

undergoes  a  j)rocess 
of  involution  similar 
to  puerperal  involu- 
tion.     If  a  portion 
of  the  ovum  or  de- 
cidua    remains    un- 
expelled    from    the 
uterus,  the  luvmor- 
rhace  will  continue 
r,       it  has  been  got 
(i     '     and   iiivolu- 
1.      villbc  anested. 
number     of 
terms  are  in  com- 
mon   use     in    this 
country  wliich    are 
intended      to      de- 
scribe certain  clini- 
cal     varieties       ur 
phases  of   the   pro- 
cess   of     abortion  : 
thus    we    speak    of  ,  .      i      4-   „ 

thrca(e„e>}  abortion,  imrilahle  nhovWon.  inromplete  abortion, 

and  mi'S.se(i  abortion. 

Threatened  .4 /w7/oh. -Sometimes  pani  and  luvmorrhage 
occur  during  earlv  pregnancy,  without  leading  to  dilatation 
of  the  cerviv.  Caution  must  be  exercised  in  attributing 
these  svmptoms  in  all  cases  to  tiireatened  abortion,  for  they 
may  result  from  a  number  of  other  causes  e.g.,  the  bleeding 
mav  not  come  from  the  bo.ly  of  the  uterus  at  all,  but  from 
some  concurrent  disease  of  the  cervix,  such  as  a  pobp"s  or  a 
malignant  growtli.  And  wiien  the  bleeding  can  be  clearly 
traced  to  the  uterine  cavity,  abortion  by  no  means  always 


cervical  caik^I 
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ensues  :    it  is  certain  that  a  good  deal  of  haemorrhage  may 
occur  in  early  pregnancy  without  causing  detachment  of  the 


Decidua  capsular!  s 


Foetu-ft 


Placenta 


-f-/  7>^lIapniorrhaKti 
'-.yry^  into  decidual 
■^■'f9  space 


Carcinomatous  growth 
in  cervix 

Fi(i  ss  -<{nivi.l  Utonis  (Fourth  Month),  showinj:  .'Xtoiisivo  D.'ii.lui.l 
lI:.niMnha}.'t.  without  Ketii.hiMont  of  the  ( »vuui.  (Churmj;  (  ross 
llosjiital  Miisfuiii.) 

Till'  ntiTllH  Mil  ri'ni.iMMl  f.il-  c;irril,iilllil  of  llu'  r.Tvix. 

ovum.     For   example,    ha-morrhagc    may    occur   from    the 
undetached  decidua  in  decidual  endometritis,  or  in  con- 
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nection  with  cardiac  or  hepatic  disease  of  the  mother.     It  is 
even  possible  that  slight  detachment  of  some  part  of  the 
ovum  or  the  decidua  itself  may  be  repaired  and  the  gestation 
allowed  to  (^.ntinue.     In  Fig.  88  it  is  seen  that  considerable 
hfemorrhage  has  occurred  into  the  decidual  space  without 
separation  of  the  ovum,  which  is  intact,  though  somewhat 
compressed.     Clinically,  the  bleeding  in  this  case  was  attri- 
buted to  the  coincident  malignant  disease  of  the  cervix. 
Whatever  may  be  the  explanation,  it  is  certain  from  clinical 
experience  that  one  or  more  smart  haemorrhages  in  early 
pregnancv,  or  slight  bleeding  continued  for  several  weeks,  is 
not  incompatible  with  the  completion  of  gestation  and  the 
birth  of  a  healthy  child.     Pain  and  '  semorrhage  must  there- 
fore never  be  regarded  as  certain  indications  of  abortion 
unless  they  are  accompanied  by  dUatation  of  the  internal 
OS,  or  the  expulsion  of  some  part  of  the  ovum  (foetal  or 
maternal)  ;    when  unaccompanied  by  these  changes  it   is 
convenient  to  refer  to  the  condition  as  threatened  abortion. 
By  suitable  treatment  the  process  can  often  be  arrested  here 
and  the  danger  averted.     It  is  not  uncommon,  however,  for 
symptoms  of  threatened  abortion  to  subside,  and  after  an 
interval  to  recur  with  greater  severity.     The  condition  must^, 
however,  always  be  regarded  seriously,  for  alarming  and 
even  fatal  hemorrhage  may  occur  from  separation  of  an 
early  ovum  without  any  attempt  being  made  by  the  uterus 
to  evacuate  its  contents  spontaneously.     Such  cases,  being 
unattendef^  by  dilatation  of  the  cervix,  are  technically  cases 
of  threatened  abortion. 

Inevitable  Abortion  .—When  the  pains  are  regular  and 
intermittent,  when  the  internal  os  commences  to  open,  when 
the  ovum  has  been  detached  and  can  be  felt  in  the  cervix, 
or  when  some  portion  of  the  decidua  has  been  expelled,  the 
process  of  abortion  cannot  be  arrested,  a.  J  is  therefore  said 
to  be  inevitahle.  It  is  not  in  all  cases  easy  to  say  whether  or 
not  an  abortion  is  inevitable,  unless  the  finger  can  be  passed 
up  to  the  internal  os,  or  unless  some  parts  of  the  ovum  has 
been  discharged  and  recognised.  Sometimes,  however,  it  is 
possible  to  recognise  uterine  contraction*^  ^y  palpation,  and 
this  forms  a  useful  sign,  for  in  threatened  abortion  the  uterus 
does  not  contract  sufficiently  to  be  recogni.sable  by  palpation. 
During  a  contraction,  the  uterus  becomes  uniformly  hard  in 
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consistence,  and  often  a  little  irregular  in  shape  ;  the  con- 
traction may  be  very  prolonged,  lasting  for  several  minutes. 
In  the  early  stages  this  sign  is  sometimes  useful  m 
diagnosis,  but  eventually  dilatation  of  the  cervix  is  the 
change  upon  which  the  recognition  of  an  inevitable  abortion 
depends      The  distinction  between  threatened  and  inevitable 


Decidua 


Ovum 
attached  to     _ 
Jolood    clot  ~  % 


Fio. 89 


...,  -  Two  to  Threo  Wt'fks'  Aborti-.n.  Tlie  Cb(,'ri()nic  Sac 
is  partiuUy  c.vered  witli  Villi,  and  has  becoin.'  attaelitnl 
to  a  piece  of  Blood  Clot. 


abortion  is  an  important  practical  point,  for  the  two  phases 
must  be  differently  treated. 

Incomplete  Abortion  .—Thi>^  name  implies  that  some  por- 
tion of  the  placenta  or  of  the  decidua  has  been  retained  in 
the  uterus  ;  the  condition  is  also  often  termed  '  retention  of 
products  of  conception.'  Continuance  of  bleeding,  with 
absence  of  the  expected  involution  of  the  uterus,  are  the  chief 
symptoms  ;  to  the.^e  may  be  added  those  of  septic  infection, 
if  the  cavity  of  the  uterus  has  not  bion  kept  sterile. 

Mi'ised  .4/>or//f>«.— This  term  has  already  been  ex- 
plained when  describing  the  fle^iy  or  carneous  moie  (j).  148). 
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Svniptonis  of  threatened  abortion  occur,  which  subside,  and 
after  a  variable  period  a  mole  is  expelled. 

Anatomy  of  Abortion. — The  condition  of  the  ovum  when 


Chorion   with 
vUli 


^       Amnion  cot\tainingf 
foetus 


l-'l,;.  90. — Six  Wcoks'  Al)c)iti<)ii.  TheOviim  hii:s  oscajifil  from  tlio  Docidiia 
('ap>ulaiis,  the  (hurioii  ha.s  rupturcil,  tlie  Amnion  is  entire. 
(Cliaiiiifr  '  'rosM  Hos|iit,il  ^tuseum.) 

expelled  depends  partly  upon  its  period  of  ':'e-iation,  and 
pnrtiv  upo!)  Ih'.'  clianircs  which  it  has  previ(,i  -ly  undergone. 
The  grci't  inajoiity  of  aliortcd  ova  show  ro  recognisable 
morbid  change  ;    they  were  apparently  hcalihy  up  to  the 
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time  of  their  expulsion.  Others  show  various  stages  of  the 
blood-mole  previously  described,  or  of  the  hydatidiform  mole, 
the^e,  of  course,  being  ova  of  the  first  three  months  of  gesta- 
tion Older  ova  which  possess  a  deanite  placenta,  when 
retained  for  some  weeks  after  the  death  of  the  foetus,  show 
well-defined  post-mortem  changes,  including  those  already 
described  as  placental  infarcts.  In  some  cases  infection  has 
occurred  previous  to  the  abortion,  and  the  tissues  of  the 
ovum  may  then  be  expelled  in  a  state  of  decomposition  and 
having  an  offensive  odour. 

Ova  apparently  healthy  may  be  expelled  entire— with  or 
without  the  maternal  coverings— or  piecemeal.     During  the 
first  and  second  months  the  ovum,  when  thrown  off,  may 
carry  with  it  all  the  decidual  coverings,  the  whole  contents 
of  the  uterus  being  thus  evacuated  en  bloc.     More  frequently 
the  decidua  capsularis  is  ruptured,  and  the  ovum  (cliorion 
amnion,  and  foetus)  escapes  and  is  expelled  entire  through 
the  cervix  (Figs.  89  and  90).     The  attachments  of  the  chorion 
to  the  decidua  are  so  delicate  at  this  period  that  the  force 
of  the  uterine  contractions  alone  severs  them  completely. 
Afte-  the  second  month  the  chorion  as  well  as  the  decidua  is 
usually  ruptured  (Fig.  91)  ;  the  amnion,  being  more  elastic, 
usually  resists,  but  it  also  may  be  ruptured,  and  then  the 
foetus  escapes  and  may  be  lost  in  the  discharged  blood. 
Often  the  chorion  and  decidua  are  so  firmly  attached  to  one 
another  and  to  the  uterus  that  a  portion  of  chorion  remains, 
making  the  abortion  incomplete  ;   this  is  more  apt  to  occur 
with  the  placental  chorion  than  with  the  chorion  la?ve. 

The  period  of  gestation  to  which  the  ovum  belongs  may 
be  estimated  from  the  size  and  characters  of  the  f<etus,  or 
from  the  size  of  the  chorionic  sac  when  entire.  The  size  and 
characters  of  the  foetus  at  different  periods  of  development 
have  been  stated  on  p.  57  ;  they  form  the  best  guide  to  the 
period  of  development  of  the  ovum.  When  the  foetus  has 
been  lost  other  criteria  must  be  relied  upon.  The  size  of  the 
unruptured  chorionic  sac  is  the  next  best  guide  ;  during 
the  first  three  months  it  is  as  follows  • 

ith  week     .         .         .     about  1     X     |  of  an  inch  (2-r,   X    2  cm.). 
Sth  ....      2    X  1}  inches        [  o     X    -i  cm.). 

,2th     ,. <i  X  4 J      „  (11 J  X  Hi  cm.) 

Up  to  the  eighth  or  ninth   week  the  whole  chorion  is 
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covered  with  villi  (Fig.  91)  ;  then  those  of  the  chorion  la»ve 
atrophy,  and  by  the  end  of  the  third  month  the  discoidal 
placenta  has  been  definitely  outlined.  It  seldom  happens 
that  a  foetus  of  the  size  of  three  months'  development 
escapes  recognition  in  a  miscarriage. 

Differential  Diagnosis. — Two  other  conditions  resemble 


Fifi.  91. — Two  and  a  Half  Months'  Abortion.    (Charing  Cross 
Howpital  Museum.) 

abortion  inasmuch  as  they  are  characterised  by  the  expulsion 
of  a  body  from  the  uterus  with  haemorrhage  and  pain  :  they 
are  (1)  Uihal  gestation  and  (2)  an  infra-uterine  polypus. 

(1)  "The  former  has  already  been  referred  to  (p.  193). 
It  has  been  pointed  out  that  the  structure  of  the  decidual 
lueuibraue  is  identical  in  both  uterine  and  extra-uterine 
pregnancy,  and  therefore  uterine  abortion  cannot  be  diag- 
nosed unless  structures  recognisable  as  chorionic  or  foetal 
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have  been  expelled  from  the  uterus.  (2)  An  intrauterine 
polypus  sometimeH  protrudes  through  the  cervix,  either 
with  or  without  complete  detachment.  Haemorrhage,  pani. 
enlargement  of  the  uterus,  dilatation  of  the  internal  os,  and 
the  presence  of  a  soft  bulging  swelling  in  the  cervical  canal 
may  appear  to  justify  a  diagnosis  of  inevitable  abortion. 
But  further  inquiry  and  examination  will  serve  to  dis- 
tinguish the  two,  foV  with  a  polypus  there  will  be  a  history 
of  hajmorrhage,  not  amenorrhcea,  and  the  customary  signs 
and  symptoms  of  pregnancy  will  be     -sent. 

It  must  also  be  borne  in  mind  that  during  menstruation 
the  uterus  undergoes  changes  similar  to  those  found  at  the 
beginning  of  an  abortion,  i.e.,  the  uterine  body  is  softened, 
and  the  cervix  undergoes  slight  dilatation.  In  the  case  of 
women  who  menstruate  irregularly,  the  occurrence  of  bleed- 
ing after  a  prolonged  interval  may  be  regarded  as  an  abor- 
tion unless  attention  is  paid  to  the  points  just  mentioned. 
During  a  menstrual  period  no  membrane  is  discharged 
except  in  the  rare  cases  of  "  membranous  dysmenorrhcea." 
and  in  these  ca<es  the  membrane  can  be  distinguished  by 
microscopic  examination  from  the  decidua  of  pregnancy. 

Treatment.— Prophylactic     treatment     is    naturally    of 
great   importance.     Man;    of  the  conditions  described   a^ 
sy.'siemic  causes  of  abortiw:i  are  capable  of  being  cured  by 
appropriate  treatment.   Syphilis  is  perhaps  the  most  impor- 
tant of  these,  and  the  necessity  of  treating  both  parents  in 
such   cases   has   been   already   mentioned.     The   biological 
blood  test  introduced  by  Wasscrmann  will  enable  a  diagnosis 
of  this  condition  to  be  made  whenever  it  exists  in  either 
parent.     C'areful  management   of  pregnancy  in  the  early 
months  may  obviate  certain  of  the  traumatic  causes  ;   and 
it  is  a  popular  belief,  which  is  supported  to  some  extent  by 
clinical  experience,  that  the  menstrual  epochs  are  times  of 
greater  danger,  when  unusual  precautions  are  retiuired.     In 
cases  of  decidual  endometritis  and  of  repeated  abortion  foi' 
which  no  systemic  or  local  cause  can  be  found,  curettage 
of  the  uterus  is  useful.    If  the  least  suspicion  of  syphilitic 
taint  exists  in  such  cases,  specific  treatment  should  also  be 
fully  carried  out. 

An  important  point  in  prophylaxis  is  that  local  examina- 
tion of  the  uterus  during  the  first  three  months  should  be 
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conductt'd  with  great  care  and  gentleness,  and  should  not 
be  repeated  unnecessarily.  In  cases  of  backward  displace- 
ment unaccompanied  by  symptoms,  abortion  has  frequently 
been  caused  by  attempts  to  replace  the  uterus  ;  replace- 
ment, it  will  be  recollected,  is  unnecessary  until  definite 
symptoms  supervene,  and  should,  therefore,  be  avoided. 

In  threatened  abortion   the  object  of  treatment  is  to 
arrest  the  process  ;  in  inevitahL  abortun  the  object  is  to 

assist  it. 

Threatened  abortion  is  accordingly  treated  by  confining 
the  patient  strictly  to  bed,  by  avoiding  as  far  as  po.^sihle  all 
forms  of  exertion  and  excitement,  and  by  the  administration 
of  sedatives.     No  local  treatment  should  be  adopted.     After 
the  first  examination  from  which  it  ha-s  been  recognised  that 
the  abortion  is  not  inevitable,  no  further  vaginal  examination 
sliould  be  made  unless  the  case  proceeds  unfavourably.   The 
diet  should  be  kept  low  and  no  alcohol  given  ;  the  bowels  not 
allowed  to  become  confined.     Various  sedative  drugs  may  be 
administered,  some  of  which  are  general,  others  special  in 
their  action.     The  most  generally  iiseful  drug  is  opium,  and 
the  treatment  may  be  commenced  with  a  hypodermic  injec- 
tion of  a  (luarter  of  a  grain  of  morphia,  and  the  action  of  the 
drug  maintained  for  two  or  three  days  by.  small  repeated 
doses  of  opium  pill  or  laudiinum.     Bromide  of  potassium 
and  chloral  hydrate  are  useful  in  patients  of  excitable  tem- 
perament.    Certain  drug's  are  believed  to  exert  a  specific 
sedative  effect  upon  tlie  uterus  ;   among  them  may  be  men- 
tioned viburnum,  cannabis  indica,  and  ergot  in  small  doses  ; 
it  must,  however,  be  admitted  that  the  evidence  of  such  an 
effect  is  uns-atisfactory.      After  a  threatened  abortion  the 
patient  should  be  kept  in  bed  for  at  least  a  week  after  ail 
bleeding  has  ceased.     If  the  symptoms  recur  the  same  rule 
must  be  strictly  followed. 

A  case  of  threatened  abortion  may  at  any  time  become 
inevitable,  requiring  a  prompt  change  of  treatment.  In  any 
case  where  the  amount  of  bleeding  is  sufficiently  profuse 
seriously  to  affect  the  patient's  condition,  the  treatment  of 
inevitable  abortion  must  be  adopted,  even  if  there  is  no 
dilatation  of  the  cervix. 

Inevitable  Abortion.— \n  many  cases  this  process  will  pro- 
ceed naturally,  and  terminate  without  any  interference  ua 
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the  part  of  the  medical  jh  i '(I'io  r..  .  ,u  d  w  !i  a  perfectly 
favourable  result.  Under  r  ( ii  i  in  instan*  es  nothing  is 
required  beyond  the  administ  .tion  <.i  >  i  v  't  in  full  dost-s  (one 
drachmof  liiiuid  extract,  or  3  gr.  of  i  rgniit;  >ver>  four  hours) 
which  is  us«'tul  iii  stimulating  the  uterus,  pfventing  retention 
of  fragments  of  the  decidui  or  ovum,  and  •  usuriiiii  proper 
retraction  afterwards. 

In  conducting  even  the  simplest  <a-e  of  inevitable 
abortion  two  points  are  of  the  greatest  importance.  Firntly. 
all  bl(M)d-clot  and  blood-st:iii\ed  covering.-,  must  be  carefully 
examined,  as  the  uterine  contents  may  be  di.-. -harged  piece- 
meal ;  the  nurse  must  accordingly  l)e  instructed  to  >ave 
everything  for   the   insjK'Ction   of   the    medical    attendant. 
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Secondly,    the    strictest    antiseptic    pncautitms 
ob.served  throughout. 

It  must  be  understood  that  .the  management  o 
tion  calls  for  the  greatest  p<tssible  care  in  the  pre 
infection,  and  the  antiseptic  i  '  ine  to  be  described  later  on 
for  the  management  ot  normal  labour  (see  p.  30^  'uu^t  be 
applied  just  as  thoroughly  mkI  e(,nscientiou>i-  to 
abortion.  The  result>  of  infcti  ti  may  be  quite  a< 
even  as  disastrous  as  those  of  ordinary  puerperal   n 

Interference  during  the  cour~e  ot  an  inevital 
may  become  nece>sar\    from  excessive  ha'niorrl 
rise  of  temperature,  or  from  inability  oi  the  uterus 
to  expel  its  contents  (incomf  >lete  abortion).  Hmuoi 
become  profuse  or  even  dangerous  ..t  any  stage  of  the      *> 
cess  ;   it  is  ot  course  due  in  the  early  stag-s  to  the  separ;      m 
of  the  ovum  from  the  uterine    wall      ud  the  consequ.    i 
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ruptiireof  matfrnal  venst'ls  Thf  U  nu>.  rhageiibates to «omo 
extent  when  the  o  urn  has  U-en  c  npU'tcl  eparated,  even 
when  it  is  not  yet  fxpt^lled  from  hv  ut<'  le  eavif-  :  but 
while  any  }M)T!ion  remains  und(  hed  will  iitinue. 
Rise  of  tempi  >iire  iiring  a  'uiscarnage  n.  essarii  arouses 
suspicion  of  ml  tti.  .  and  i  alway-^  to  he  regard  as  an 
indicatio  tor  terniii.  iting  the  proce»  by  immediate  vacua- 
tion  of  t  le  uterii-  m  ^l\e  manner  desc  ribed  below.  Finally, 
from  nloK  dilaiatruii  t>f  tip  eervix.  from  morbid  adhesion  of 
soiii  part  of  t  he  .  -viim.  or  trom  weak  coiitradions  the  aborticm 
may  Im  so  mucti  (h  lay.  d  as  to  recpiire  interferemu  In 
abortion  or.  irnngdurii!^'  the  first  two  months  there  is  m- 
siderable  n>  .^  if  rete!  tion  of  a  nortion  or  even  of  t  <■  whole 
of   the     lecidua.     Un.e,>s   the  v. hole     >f   this   mem  .ram      s 
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•  md  in  the  disc  harges.  the      ise  should  be        i         is  an 
Mcomplete  abortion  in  the  niinner  describe  Ite- 

med deciduu  is  a  fertile  source  of  ha^mori  also 

,>iedisposes  to  septic  infection. 

Whenever  surgical  interference  is  re  lired  n  :  minate 
a  miscarriage  the  method  adopted  should  be  the  same, 
viz.,  immediate  evacuation  of  the  uterus  under  ana;sthesia. 
In  former  editions  of  this  work  vaginal  and  cervical  plugging 
(tamponade)  was  recommended  when  tl  -  cervix  was  not 
sufficiently  dilated  to  admit  of  the  passage  of  '  '  foetus  and 
placenta.  Increasing  exi  erience  of  this  meti  t  has  shown 
that  certain  disadvantages  which  are  inseparable  from  it  far 
outweigh  its  advantages.  These  are  (1)  that  it  cannot  be 
carried  out  with  efficient  asepsis,  and  while  in  the  vagina  the 
plug  is  liable  to  become  infected  ;    (2)  the  method  is  slow 
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and  uncertain,  and  frequently  ends  in  incomplete  evacuation 
of  the  contents,  so  that  an  operation  becomes  necessary  atter 
all  •  on  the  other  hand  the  method  of  immediate  evacuation 
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F,o  94— Seimration  of  the  Blad.ler  from  the  front  of  the  (Vrvix 
to  the  level  of  the  Utero-veMial  Poiuh. 

in  easy,  rapid  and  certain,  and  can  he  carried  out  under 
efficient  asepsis.  Vaginal  plugging  should  therefore  not  be 
done  unless  operative  measures  are  impracticable. 

Immediate  E mc nation  oj  the  r/fr«.-».-Under  ana'stlie.sia 
the  c?rvix  is  first  exposed  with  a  speiuluiu  such  as  that  of 
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Sims,  and  then  seized  with  volsellum  forceps.  The  vaginal 
walls  and  eeivix  are  next  swabbed  wit!i  tincture  of  iodine. 
Rapid  dilatation  may  be  performed  by  means  of  graduated 
metal  cervical  dilators  (Fig.  93)  until  the  index  finger  can  be 
introduced  easily  into  the  uterus.  This  will  allow  sufficient 
room  to  remove  a  two  and  a  half  months'  miscarriage;  for 
cases  more  advanced  than  this  incision  of  the  cervix  may 
be  practised  as  in  vaginal  Ciesarean  section  (Fig.  94).  The 
uterine  body  should  t  on  be  gently  pressed  down  with  one 
hand  above  the  pubes,  until  the  finger  in  the  cervix  can  be 
woriied  thoroughly  into  the  cavit>  The  ovum  must  next 
be  completely  detached  with  the  finger-tip,  special  attention 
being  paid  to  the  uterine  angles.  The  finger  should  then  be 
removed  from  the  uterus,  and  by  compressing  the  uterine 
body  between  the  external  hand  and  two  fingers  in  the 
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vagina,  the  whole  contents  may  be  squeezed  out.  If  this 
should  not  succeed,  a  pair  of  blunt  ovum  forceps  (Fig.  95) 
may   be   passed  into   the   uterus  and   the  ovum   removed 

fieiitly.  . 

It  is  difficult  to  detach  the  decidual  membrane  with  the 
Knger,  and  a  sharp  flushing  curette  should  be  next  employed 
to  detach  and  remove  it.  The  curette  must  be  used  with 
gentleness,  and  the  wliole  uterine  wall  scraped  from  above 
downwards  ;  large  pieces  of  thick  membrane  will  thus  be 
removed.  The  finger  should  then  be  passed  again  to  make 
sure  that  the  uterus  has  been  completely  emptied.  Next 
the  empty  uterus  is  massaged  firmly  between  two  or  three 
fingers  passed  into  the  vagina  and  tlie  other  hand  placed 
above  the  pubes.  and  to  do  this  properly  tiie  organ  should  be 
first  anteverted.  This  sciueezes  out  blood  and  promotes 
vitcrinc  retraction,  thus  arresting  ha-niorrhage. 
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Finally,  both  the  uterus  and  vagina  should  be  carefully 
douched  with  a  hot  antiseptic  solution,  such  as  lysol,  a 
drachm  to  a  quart  (temperature  120°  Fahr.),  and  the  vagina 
loosely  plugged  with  iodoform  gauze.  The  strictest  antiseptic 
precautions  are  called  for  in  performing  this  simple  operation ; 
the  vulva  should  be  shaved  and  swabbed  with  tincture  of 
iodine,  the  vaginal  walls  swabbed  with  it  also,  and  sterilised 
rubber  gloves  should  be  used  by  the  operator. 

Septic  Abortion.— Evacuation  of  the  uterus  by  ♦his  method 
should  be  practically  devoid  of  risk  under  ordinary  condi- 
tions.    Occasionally,  however,  cases  come  first  under  treat- 
ment after  acute  septic  infection  has  occurred,  and  the  whole 
or  a  part  of  the  ovum  is  still  in  the  uterus.    The  greater 
number  of  such  cases  are  the  work  of  criminal  abortionists. 
The  process  of  clearing  out  the  uterus  is  then  attended  by 
considerable  danfar,  for  in  detaching  the  placenta  or  mem- 
branes blood  vessels  are  laid  open  into  which   infective 
material  may  find  direct  access  during  the  operation.     In  this 
way  the  generalisation  of  the  infective  process  is  actually 
assisted.      Nevertheless  it  is  sound  pracf^e  to  follow  the 
surgical  rule  that  actively  infected  cavitie'.  must  always  be 
cleared  of  their  contents  and  freely  drained.     In  performing 
the   operation    under   these   conditions   cutting   or   sharp 
scraping  instruments  should  be  avoided,  and  the  uterus 
cleared  out  with  the  ttnger  alone  or  aided  only  by  a  blunt 
curette.     A  septic  uterus  also  should  never  be  plugged,  as  free 
drainage  is  essential.  ,         ,  ^u 

The  after-treatment  of  abortion  is  conducted  upon  le 
same  principles  as  the  normal  pucrperium  (p.  542).  VVok.  .n 
of  the  poorer  classes  often  pay  little  or  no  attention  to  a 
miscarriage  ;  they  do  not  seek  medical  advice,  nor  do  they 
consider  that  a  subsequent  period  of  rest  is  n-'cessary  But 
many  forms  of  chronic  pelvic  inflammation  arise  from  a 
neglected  miscarriage,  and  it  is  the  medical  man  s  duty  to 
enforce  proper  management  and  an  adetiuate  period— at 
least  ten  day«— of  rest  in  bed. 

Death  and  Retention  of  the  Foetus  in  Utero 
When  an  nvum  perishes  in  utero  during  the  first  three 
or  four  months  of  pregnancy,  the  cause  is  usually  to  be  found 
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in  the  changes  described  in  connection  with  fleshy  or 
hydatidiform  moles.  At  a  later  period  it  is  not  infrequent 
for  the  foetus  to  perish  in  utero  from  various  causes  which  do 


A-~.., 


>^:a~ 


Fio.  jm.     A   CoinpMo  Ovum  of  Three  Months'   Developmont,  retained 
for  some  weeks  after  doiith.     (Charing  Cross  Hospital  Musemn.) 

An  opi'iiiiiK  lias  hwi.  niiiili-  in  Iti.'.horiDTi  t.>  slinw  lli.'  I.itns  in  the  aniniotli'  siir. 

not  lead  to  the  production  of  gross  anatomical  changes  in  the 
placenta  or  membranes  ( Fig.  im).  In  cases  of  acute  infection 
from  the  maternal  blood,  as  may  occur,  for  example,  m 
typhoid  fever,  the  ovum  is  usually  expelled  at  once.  In  other 
cases  the  ovum  may  be  retained  (/*  utero  for  many  weeks 
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before   being  expelled,  and   it   then    undergoes  a  series  of 
wJn  defined'changeA  whieh  are  practieally  the  same  ata 
periods  of  pregnancy.     Recent  observations  have  shown  tha 
sj^ilitie  changes  i-an  be  found  in  a  large  proportion  ot 

'"'xheTesultsof  retention  of  a  dead  ovum  in  uterovavy  with 
the  conditions  present.  Infection  of  the  ovum  is  very  rare, 
and  i^  only  found  in  cases  where  the  membranes  have  rup- 
tu  ed  the  liquor  amnii  has  escaped,  and  an  open  diannel  is 
eft  through  which  vaginal  organisms  may  enter  the  ovum. 
Under  all  other  conditions  the  changes  are  non-infect.ve^ 

The  embryo  (first  and  second  months)  may  entirely  dis- 
appear by  auto  ysis  and  absorption.     At  later  periods    he 
^iCat  first  undergoes  macerafion  from  the  aotjon  of  t  u- 
surrounding  fluid.     The  epidermis  becomes  sodden,  bulla 
form  beneath  it,  and  finally  it  is  shed  m  V^'^^^^  ^'^^^ 
absorption  of  liquor  amnii  may  then  occur,  and  la  -  of     - 
fluid  constituents  of  the  embryonic  tissues  also.     Ihc  fatus 
?:;'  becomes  shrivelled,  or  mummified,  the  bones  stam^ig 
out    clearly    beneath    the    thin    integuments,      fhe   Ja<,.'> 
r«l/'l„.f  already  described  exemplifies  this  change  also. 
D,     ng  the  process  of  maceration  the  U,„or  annm  becomes 
turbid  and  discoloured  ;  later  it  is  more  or  less  completelv 

absorbed.  ,  *„n,>..-  •  • 

The  detailed  changes  which  occur  are  as  fo  1  o«s  .- 
The  body  is  shrunken  and  the  skin  lax  and  loose.     Sub- 
cuticular bulla>  are  formed  containing  d'-;!--;^^  ;;;;;; 
fluid-    these  rupture,  and  after  shedding  of  the  dttacht  I 
e     icie    dark  red  moist  areas  of  the  cutis  becoine  ex,.osed. 
Tl  rbody  cavities  contain  tuW,id  reddish  fluu    m  njoderatc 
n   antUv      The  a-ticular  ligaments  become  softened,  allow- 
;";!e  separation  of  the  bones  to  occur  :  thus  the  trunk  may 
IcH-ome  elongated,  and  the  skull  bones  may  be  made  to  ovei- 
t^Za  rid 'easily  upon  one  anothe.     T.u-  s<:^;;  ;-- - 
softened  and   ultimately   become  .l.ttluen  .     1  he   umbilc 
^;  is  stained  and  is  unusually    thick     rom  softening  o^ 
Wharton-s  jelly.     The  liquor  amnii  is  relat.vel>   scanty     n 
^^t^^t  an.!  decoloured.     The  placenta  is  often  extensive^ 
i„farcte.l.  but  this  is  an  ante-mortem  change.     Its  t.ss  o 

not  soften  and  ii(|uefy  like  those  of  the  f.etus.     Attim,.ts 
have  been  made     villiout  mu.h  success,  to  obtain  evidence 
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of  the  rate  at  which  the.se  changes  progress,  but  up  to  the 
present  time  no  reliable  data  can  be  given.  Occasionally 
absorption  into  the  maternal  circulation  of  toxic  products 
occurs,  giving  rise  to  fever,  dcl)ility,  malaria,  and  other  more 
or  less  definite  symjjtoms  of  toxa-mia. 

The  plarenta  and  mewhranes  imdcrgo  non-putrefactive 
necrosis,  the  extra-i)lacental  structures  being  first  affected. 
The  umbilical  vessels  on  the  i)lacental  surface  become 
thrond)osed.  The  placcnt:'l  tissues  jHcserve  their  vitality 
much  longer,  because  the  nuiternal  ciroilation  is  oidy 
gradually  cut  off.  and  the  villi  therefore  remain  in  contact 
with  the  iiormal  source  of  their  luitritioii.  (Jradually.  how- 
ever, the  intervillous  spaces  lu'come  blocked  by  thrombosis, 
the  villi  necrose  and  lose  all  traces  of  their  characteristic 
structures,  until  they  become  mere  areas  of  structureless 
(U'hris.  ])reserving  only  theii  original  shape.  l..astly.  exten- 
sive fatty  and  calcareous  degenerations  occur  in  all  the  tissues. 
In  ova  altered  in  this  maimer  by  |)ost-iP,oilem  changes,  it  is 
extremely  difficult  to  determine  the  |)rimary  lesion  which 
caused  the  death  of  the  feet  us. 

The  clinical  ilkujiiosiH  of  death  of  the  fietus  in  iifprn  can 
only  be  established  by  repeated  examinations.     The  most 
reliable  sign  i-  cessation  of  growth  of  the  uterus,  and  at  least 
a  fortnight  is  recpiired  to  determine  this  with  certainty,  the 
normal  rate  of  growth  being  about   \  inch  a  week.     Often 
an  actual  dimimitioii  in  si/e.  from  al>s()rption  of  the  Huid 
portion  of  the  ovum,  can   l)e  made  out   after  some  weeks. 
The  uterus  is  usually  lax  and  flaccid,  and  it  is  diHicult  to 
excite  contractions   by   manipulating   it.      During   the   last 
three   months  absence,   on    repeated  examinations,   of  the 
heart -sound.-  is  important,  but  no  conclusion  can  be  drawn 
from  failure  to  hear  tlu-m  on  a  single  occasion.     Resolution 
of  breast -changes  can  sometinu's  be  made  out.  and  is  often 
remarked  by  the  patient  herself.     Cessation  of  fcetal  move- 
ments will  lie  observed  by  the  mother,  but  these  must  not  be 
acceiited  is  conclusive  evidence  unless  confirnu>d  l>y  other 
signs.     ( )ther  symptoujs.  such  as  a  feeling  of  weight  and  cold 
in  the  abdonu-n.  slight  shivering,  and  slight  general  nudaise 
may   b.-  coniiilaiiu'd  of.     S<mietimes  a   brownish  dischaine 
froiu  the  uterus  is  observed,  consisting  of  the  licpietied  dihiis 
of  blood-clot  or  decidual  tissue,  but  it  is  extremely  raie  for  a 
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dead  ovum  to  undergo  putrefaction  in  utero,  except  as  the 
-oaiilt  of  intrauterine  manipulation. 

St  wt;::.  putrefaction  render  neees^ry  i.nmed.ate 
evacuation  of  the  uterus. 


r. 


Mi 


f : 


!    i 


Part  III 
NORMAL    LABOUR 

Labour  is  the  process  by  which  a  foetus  of  viable  age  is 
expelled  from  the  uterus.     Labour  varies  greatly  in  duration, 
in  severity,  and  in  the  amount  of  risk  to  mother  and  child 
which  it  involves.     By  a  normal  labour  is  meant  a  case  in 
which  the  foetus  presents  by  the  vertex,  and  which  terminates 
naturally,  without  artificial  aid  and  without  complications. 
Presentation  is  not  the  only  criterion  of  normal  labour,  for 
even  when  the  presentation  is  normal,  complications  may 
arise  which  carry  the  case  at  once  into  the  category  of 
ahnormal  labour.     It  follows  that  abnormal  labour  is  some- 
what difficult  to  define,  but  for  practical  purposes  we  may 
include  under  this  designation  all  cases  in  which  some  other 
part  than  the  vertex  presents,  and  all  vertex  cases  in  whicii 
complications  of  maternal  or  trotal  origin  arise. 

Within  the  class  of  normal  labour  many  conditions  must 
be  recognised  which  affect  the  degree  of  difficulty  which  may 
be  encountered.  Generally  speaking  a  first  labour  is  more 
prolonged  and  more  difficult  than  subsequent  ones  ;  a  woman 
in  her  first  labour  is  conveniently  designated  as  a  primipara, 
in  later  confinements  as  a  multipara.  Another  factor  of  con- 
siderable importance  is  age  ;  from  eighteen  to  twenty  three 
years  is  the  age  at  which  the  first  labour  may  be  expected  to 
run  the  easiest  and  most  favourable  course.  A  primipara  of 
over  twenty-six  years  of  age  encounters  greater  risks,  which 
steadily  increase  in  gravity  as  age  advances.  From  sixteen 
to  eighteen  years  of  age  the  difficulties  are  not  materially 
greater  than  normal,  but  below  sixteen  there  is  more  risk  of 
serious  laceration. 

The  date  at  which  labour  may  be  expected  is  difficult  to 
determine.  The  average  duration  of  pregnancy  in  women  is 
generally  believed  to  be  forty  weeks.  This,  however,  is  an 
estimate  which  is  necessarily  approximate  not  precise.  The 
moment  at  which  pregnancy  begins,  i.e.,  the  fertilisation  of 
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4  K«  ,1^f  f.rmined  and  it  is  here  that  abundant 
theovum,cannotbedet  T.mm.1  an  ^^^^^^^^  .^^ 

room  for  error  must  be  a^'"/*'^^^     '^  .    (^  tbe  last 

determining  the  begm-g  o    p^^^^^^^^^^  ^^^^ 
menstrual  period  ;    (2)  the  sexua          » 

already  mentioned  that  the  -»«^tmn  c^  t^e  orm      *              .^ 

-« ~" "-  fj £:s,'«'.-"  := 

the  ------^7*  t,",;'!^^^^^^^^^^^  as  the  central  point 

ever  be  regarded  as  an  exaci  umr.  u"  o-rAfV,  t.,  the 

o  a  pericKl  of  probability  ranging  from  ^he  274th J  the 
/suthdav.  The  calculation  may  be  made  as  follows.  Last 
,n.-nstr«ation  January  31  to  K-bruary  o. 


Februar\-    . 
March 
April . 
May  . 
June  . 
July  . 
August 
September 
October 
November 


28  (if  leap  year,  29) 
31 
30 
31 
30 
31 
31 
30 
31 
7 

280 


Therefore  the  confinement  may  be  expected  to  take  place 
Therefore  the  c        ^  ^^^^^^  ,^^  ^,^  ^.^^,i,,., 

MTi.'timps  no  cause  can  be  assigned.     On  tin  oini-i 
;r.  r    bcur  may  b«  delayed  c,m»U.,.rab,y  iH-yo.Kl      - 
I        •    1    ,vl,on  it  is  said  to  be />o*7mcf<Mre.     ItisMrj 
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exceed  300  days,  but  an  instance  has  been  recorded  by  von 
Winckel  in  which  it  was  322  days.  Owing  to  the  difticulties 
referred  to  above  an  exact  estimate  of  postmaturity  is  im- 
possible. Calculation  may,  however,  b.  controlled  by  two 
other  factors  :  ';/)  the  length  and  weight  of  the  foetus,  w .  a-h 
considerably  exceed  the  normal  ;  (h)  the  condition  of  the 
foetal  centres  of  ossification  as  determined  by  radiography  ; 
these  have  been  worked  out  by  Keith  for  the  normal  foetus  at 
term,  and  a  considerable  advance  upon  his  data  may  be 
accepted  as  evidence  of  postmaturity.  The  details  cannot 
be  discussed  here. 

It  is  obvious  that  while  the  birth  of  a  premature  child 
will  be  easier,  the  delivery  of  a  child  whose  weight  and  size 
greatly  exceed  the  normal  will  be  attended  by  increased  risks, 
and  consequently  the  subject  of  postmaturity  is  not  without 
clinical  importanre.  It  will  be  again  referred  to  in  coimect  ion 
with  the  induction  of  premature  labour  (p.  653).  ^ 

The   Onset   of   Labour. — The  signs  by  which  the  onsetl 
of  labour  is  recognised  must  be  clearly  understood      They  \ 
are   (1)    painful   uterine    contractions;    (2)  slight    uterine   \ 
haMHorrhage — the    'show';    (3)  commencing    dilatation   of^ 
the  internal  os  ;   (4)  formation  of  the  '  bag  of  waters." 

(1)  Painful  Uterine  Contraction.'^  (Labour  Pains). — 
Reference  has  already  been  made  to  the  fact  that  during  the 
second  half  of  pregnancy  intermittent  contractions,  recog- 
nisable on  palpation,  occur  in  the  wall  of  the  gravid  uterus. 
The  patient  is  unconscious  of  them,  and  they  produce  no 
effect  upon  the  cervix  or  ovum.  At  '  term  '  these  contrac- 
tions change  their  character  and  become  labour  pains  ; 
usually  the  transformation  is  gradual,  vague  transient  ab- 
dominal pain  being  complained  of  by  the  patient  for  several 
days  ;  sometimes,  however,  a  rapid  or  sudden  onset  of  labour 
pains  will  be  met  with.  At  first  they  are  slight,  lasting  for 
onlv  i\alf  a  minute,  and  separated  by  intervals  of  fifteen  to 
thirt}'  minutes  ;  they  are  then  felt  chiefly  in  the  abdomen. 
More  or  less  rapidly  they  increase  in  frequency,  severity,  and 
duration.  If  the  abdomen  is  palpated  during  a  pain,  the 
whole  uterus  will  be  felt  to  harden  and  become  more  clearly 
defined  in  outlitie. 

In  women  expecting  to  be  confined,  colicky  abdominal 
pains,  which  may  sometimes  be  mistaken  by  the  patient  for 
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Thickened  cervir.»!  mucosa 


Vu     -.7  -Cervix  ,.f  a  Multipara  at  'IV.m,  lu-foro  Co,nmeiu...uont  ..f 
^"-  Labour.     From  a'Prozou  Se.tum.     (\aruu...) 

tion  of  the  uterus,  and  need  therefore  never  he  mistaken  for 
,on  ot  tne  ^^  aperie.it  or  an  enema. 

'^' r  m  '  ^  .  i-  ai;eharKe  of  slightly  hlood-stained 
^J:l  The  mucus  eomes  from  the  eervieal  mueosa,  ^v  uch 
t  .bundantlv  during  labour  ;  the  slight  luvn.orrhage 
::':::f  f.t  to  ter  uferine  segment,  where  the  eon. 
;«mlnt  of  dilatation  eanses  a  little  separation  of  the 
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membranes.    It  is  almost  invariably  met  wi    i  at  the  onset 

of  labour.   .  . 

(3)  Dilafnflon  of  the  Internal  ^v.-The  usual  condition  of 
the  cervix  at  term,  before  the  onset  of  labour,  is  shown  in 
Fig.  !»".  •''lom  this  fii/- re  it  will  be  seen  that  the  cervi.x  is  not 
shortened  ;  the  canal  ^  intact  and  closed  at  both  ends.  In 
a  multipara  the  external  os  is  sometimes  patulous,  admitting 
the  tip  of  the  index  finger,  but  even  then  the  internal  os  will 
usually  be  found  closed  befoic  labour.  '  The  alterations 
induced  by  the  on.set  of  labour  are  shown  in  Fig.  !>«,  where  it 
will  be  seen  that  the  .  ervix  is  shortened,  and  the  canal  open 


Skull 


Sc&Ip 


Amntutic  fluid 


Uterine   wall 


nan  °^  wAtcr»- 


bilatine  cfrvical 


Bladder 


v»ginA 


I'll),  iis. -Cervix  ot  a  Multipara  who  dietl  of  Eclatniisia  at  the  bef,'iiiiiinf; 
ofLalioiir.     From  a  Krozoii  Section.     (Varnier.) 

at  both  ends,  the  internal  os  being  rather  wider  than  the 
external.  These  figures  represent  the  actual  conilitions  found 
in  frozen  sections  of  women  who  died,  the  former  before 
labour,  the  latter  soon  after  its  commencement  ;  they  have 
therefore  the  value  of  i)recise  anatomical  observations.  It 
will  be  noticed  that  the  dilatation  of  the  internal  os  is  of 
necessity  accompanied  by  a  corresponding  stretching  of  the 
lowest  part  of  the  lower  uterine  se<:ment.  Notwithstanding 
what  has  just  been  said,  the  internal  os  is  not  infrequently 
found  dilated  sufficiently  to  admit  the  finger  tip  in  women 
who  are  not  in  labour  ;  this  is  more  frequently  found  in  a 
multipara  than  in  a  primipara.     In  some  cases  it  is  the  result 
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of  a  false  start,  a  few  effective  pains  having  occurml  and  then 
died  away  In  others  there  is  no  history  of  definite  pains 
having  been  felt,  and  this  slightly  patulous  cond  tion  of 
the  internal  os  may  api>ear  two  or  three  weeks  l>efoi-e  labour 

actually  sets  in.  ,  ..         ,      j  •     •    „ 

The  position  is.  therefore,  that,  while  a  clo.sed  cervix  is  a 
reliable  sign  that  labour  has  not  be^'m,  a  slightly  i)atulous 
cervix  mav  be  found  in  a  woman  who  is  not  in  labour. 

(4)  Formation  of  the  '  Bag  of  Waters  .-When  the  cervix 
opens  the  lower  pole  of  the  fajtal  membranes  (chorion  and 
amnion),  which  has  been  already  detached  by  .stretching  of 
the  lower  uterine  segment,  being  unsupported,  tends  to 
bulge  into  the  cervical  canal.  It  contains  a  little  liquor 
amnii  which  has  passed  below  the  preseuiing  part,  and  it  has 
therefore  received  the  name  of  the  '  bag  of  waters.  \\  hen 
the  finger  is  passed  into  the  cervix  during  a  pain,  this  bag  will 
he  found  to  be  convex  in  outline  and  ten.se  in  consistence  ; 
as  the  pain  passes  of!  it  becomes  less  tense  and  less  distinct, 
and  may  even  disapiiear  altogether  as  the  membranes  .  ome 
into  contact  again  with  the  head. 

Notwithstanding  these  points,  it  is  at  times  somewhat 
difficult  to  decide  from  a  single  examination  whether  a  patient 
j.  actuallv  in  labour  or  not.     Pains  sufficient  to  (  pen  the 
internal  Js  mav  occur  and  then  cease,  several  day,^  or  even 
two  or  three  weeks  elapsing  before  the  actual  onset  of  labour 
\gain   the  patient  may  complain  of  intermittent  pains,  and 
uterine  contractions  may  actually  be  felt  on  palpation   yet 
there  may  be  no  dilatation  of  the  cervix  at  all.     It  follows 
that  neither  painful  contractions  alone,  nor  ddatation  of 
the   cervix   alone,   suffices   for  recognising   that   labour   is 
actually  in  progress.     But  if  with  intermittent  pains  and 
dilatation,  the  bag  of  waters  is  felt  to  grow  tense  during  the 
pain  and  to  relax  during  the  interval,  the  diagnosis  of  labour 
is  certain    Yet  after  labour  has  actually  begun  the  process  is 
sometimes  suspended,  and  the  pains  do  not  start  again  until 
an  interval  of  several  days  has  elapsed. 

The  Stages  of  Labour.— In  this  country  it  is  usual  to 
divide  the  process  of  labour  into  three  stages.  In  most 
instances  these  stages  can  be  clinically  defined  with  approxi- 
mate accuracy,  but  sometimes  ca.ses  occur  in  which  this  is 
impossible. 
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Fir/it  Stage,  or  Stage  of  Dilatation.— Thin  Htago  Ih  pre- 
paratory to  the  actual  procens  of  birth— i.f..  tho  .'xpulsion  of 
the  foetus  from  the  uterus.     It  consists  in  the  dilatation  or 
canalisation    of    the    lower    uterine    segment    and    cervix. 
Clinically  its  progress  can  he  judged  hy  the  (  hau«es  takiiis: 
place  in  the  os  externum,  the  cervix,  and  the  1)iik  of  waters 
Even  when  in  a  multipara  the  external  os  is  patulous  at 
the  commencement  of  labour  the  vaginal  portion  of  the  cervix 
is  distini  tly  felt  forming  a  projection  of  about  half  an  indi  in 
length.     A~  .  ne  internal  os  oi^ens  the  uj)per  i)art  of  the  cer- 
vical canal  becomes  merged  in  the  lower  uterine  segment  ; 
as  the  dil.  Nation  progresses,  more  of  the  cervix  becomes  thus 
'  taken  up       ito  the  uterus,  and  this  change  can  be  detected 
by  th,    finger  as  a  shortening  of  the  cervical  i)r()jection  on 
vagina    examination.     When  no  definite  cervical  projection 
can  be  felt  the  cervix  is  said  to  be  '  taken  up,'  although  the 
external  os  may  still  be  only  partially  dilated.     In  a  primi- 
gravida  the  os  externum  sometimes  remains  very  small  ufter 
the  cervical  canal  has  become  merged  in  the  lower  segment  ; 
the  head  then  distends  the  cervical  canal,  the  walls  of  which 
become  tightly  i^ retched  over  it.     The  os  is  then  felt  as  it 
small  aperture  with  firm  edges  upon  the  summit  of  the  con- 
vexity formed    by   the  distended   cervix,   which   has   been 
completely  'taken  up.'     But  as  a  rule  the  bag  of  waters 
bulges  slightly  through  the  dilating  external  os  in  the  shape 
of  an  inverted  watch-<xl)ss  (Figs.  !»8  and  iid)  :    the  amount 
of  fluid  it  contains      iries  considerably,  and  upon  this  its 
size  and  shape  depend.     During  the  intervals  when  the  bag 
is  lax  the  foetal    head  can   be   distinctly    feit    through   it. 
When,  as  sometimes  hapjicns,  the  membrants  rupture  before 
the  onset  of  labour,  no  bug  is  as  a  rule  formed,  although 
exceptions  to  this  may  be  met  with  (sec  p.  4-):{;.     When 
dilatation  is  complete  the  diameter  of  th/'  cervical  canal  is 
nearly  four  inches,  the  presenting  p.  rt  occupies  the  whole 
cervical  canal,  and  the  edges  of  the  os  externum  can  be  felt 
surrounding  it.     At  this  period  the  bag  of  v-aters  usually 
ruptui^s  spontaneously,   and   a   certain   amount   of   liquor 
amnii  escapes,  but  the  greater  part  is  retained  in  the  uterus, 
the  presenting  })art  filling  the  lower  uterine  segni(>!it  and 
thus  acting  as  a  ball-valve.     Sometimes,  however,  rupture 
of  the  membranes  occurs  prematurely  in  the  first  stage  ;  or 
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on  the  other  hand,  it  may  be  delayed  until  the  second  stage 
is  considerably  advanced  ;  in  exceptional  cases  it  may  not 
occur  at  all,  the  bag  protruding  at  the  vulva  and  the  head 
being  still  enclosed  in  the  membrp-nes.  As  a  rule,  however, 
in  such  cases  the  chorion  ruptures,  allowing  the  amnion  to 
protrude  through  it,  and  it  is  the  latter  membrane  alone 
which  presents  at  the  vulva. 

The  duration  of   this   stage  is   variable,  being   usually 
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Flii.  !•!*.  — I'.iiil  of  tho  l''iist  St)ipi  (pf  Iiii')our.  'I'lic  LiiwtT  I'tfiiiif  Sc;;- 
iiH'iit,  Cervix,  and  r)i|M'r  I'urt  of  thi-  VukIiiii  arc  dilati'il.  (Mipilitiiil 
I'liim  Kibi'UKili!   1  lewsaifjiit's  auil  I.ciajfi'.) 

much  longer  in  a  primipara  Ihaii  in  a  multipara,  its  avi-ragc 
may  be  st'ted  as  sixteen  Jiours  in  the  former,  and  eight 
tiours  in  the  latter.  The  |)atie»it  suffers  throughout  from 
intermittent  pain,  felt  chiefly  iii  liie  abdomen,  occurring  at 
more  or  le.ss  regular  intervals  i.'  from  three  to  five  minutes  ; 
fre(piently  thcic  is  vomiting  in  this  stage,  but  the  pulse  and 
temperature  remain  normal. 

Second  Stage,  or  Stags  of  Erpuhion. — This  stage  begins 
at  the  time  when  dilatation  of  the  cervix  is  complete,  whether 
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Kli..  l(Ml.  Siitimi  -li,, wilier  til,,  Scciiiil  Stayrt'  of  liiilxiiir.  Tlii'  <  Is  is  lullv 
ililttti'il,  ami  tlic  miruptiiicil  I'm^' of  Watii:^  |i|i->crits  at  tlu'  \'iil\u. 
'I'lii'  I'ttTiiH  i-^  thi'invii  fiii«aiils  away  ficini  tlii'  S|iini',  ami  no  Siniiw.-. 
ail'  >.•(•!!  ill  th«  Iti'iim'  Wall,  sli.iwm-  tliut  ili'atU  mi  uiiimI  iluriii;.'  a 
rontrartimi  anil  |ia»cil  into  ii;,'ui-  nioiti^.'  (liia'tnc,  from  ItariioiirV 
AiiatoMiy  of  Ijalioiir.) 


'    \i<l/-.      I'll  xioii   is  ilcliciiiit  :  lln'  iij.'lil   aim   In-  iiinlcr  ll'-  I'lilii  :   iiilcnial 
rolaiiim  i-  m-arlv  loaijilitf. 
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accompanied  by  rupture  of  the  membranes  or  not  ;  it  ends 
with  the  complete  expulsion  of  the  child  from  the  birth- 


'ti  PuBiJ 


?rn'ATLRS 


\l''% 


If 


I'll;,  lol.  S.H  ti.m  t-hortinv'  the  V.w\  »{  \\\i-  S.T,mil  Stii-.-  .if  |.:ilK>iir.  'Hie 
Axi^  ■>!  til"  l'tiiii>  1-  |.;ii:il|rlt.  th..  >  |.i  111',  mill  tin  ■  SimiHi's  in  the  Wall 
MIC  '  [icii.  Hlmwili;.'  tliii'  iIimIIi  .i.ciiircij  iluiiii'.'  i«'liixiiti<,ti.'  (i'liiitm, 
fviilii  ''iirliinir's  An;ilii!iiy  i  !  l.iiliinir.) 

canal,     'ilic  prcx'iitii't!  part  i^  now  passin^  from  the  cer\MX 
into   tlic    vayina.    ai-l    nn    cxaniinalicn    (he    lip  ot    the  o.s 

'     .\irf<'.    -  I'll'Xinll    I-    •li'lii-ICIll    .    !■-     Iii'inl   llr-  ill  llir  llllll«Vrlsl'  ililllnctl'T. 
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externum  catinot  be  felt  posteriorly,  hut  is  still  within  reaeh 
anteriorly.  It  will  be  observed  that  during  this  stage  the 
vagina  becomes  gradually  dilated  from  above  downwards 
(Fig.  1(K»)  by  the  passage  through  it  of  the  head  and  body 
of  the  fcetus.  The  coiulition  of  the  birth-eanal  towards  the 
end  of  the  .second  stage,  but  before  the  aetual  e.xpiilsion  of 
the  child,  is  seen  in  Fig.   KH.  which  shows  that  .    .■  uterus. 


I(»2.      i'.iith  III  lh'.u\:  Sculp  n|.|iiMnii;.' ut  Vulva. 
(Whitriii-r  ^VilIiilIll^».) 


ccrvi.x.  and  vagina  have  been  merged  into  a  single  broad 
channel,  the  boundaries  between  the  component  jtarts 
having  been  obliii  rated. 

The  expulsion  of  (he  child  is  accomplished  by  the  uterus, 
strongly  reinforced  by  the  voluntary  nniM-lcs.  which  are 
vigorously  used  by  tin-  patient.  The  jtarticipation  of  the 
voluntary  mu'-clcs  is  the  chic*  factor  in  causing  the  charac- 
teristii-  fealun-  ot  the  pains  of  tin    second  stage.      The  ons«>t 
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of  each  pain  iH  acconipanii'd  by  a  deep  inspiration,  followed 
by  straining  or  '  bearing  down.*  in  whieh  the  patient  holds 
her  breath  and  en^i)loys  her  diaphragm,  abdominal  and  baek 
muscles,  and  sometimes  api)arently  all  the  muscles  in  hei 
body.  The  face  becomes  congested,  the  pulse  (luickened.  she 
perspires  a  little  and  groans  deeply  during  the  pains.     They 


l-'l(i.  KW.     Ilirth  of  Ucml  :   Vulva  cimiiili'ttly  ililiitid. 
(\Vliitn<l^'.-Williiiiiis.) 

last  niuih  longer  and  recur  more  fre(|uetitly  than  those  of 
the  first  stage. 

Wlu-n  the  head  reaches  tiie  pelvic  flo(»r.  the  first  change 
observed  in  the  external  genitals  is  stretching  of  the  perineal 
l)ody.  which  during  the  pains  becomes  somewhat  cDUvex 
externally  and  lenglhcncd  from  anus  to  vulva  (Kig.  Id-'). 
Next  t!i(-  aims  l)ecomes  turgid  and  dilates  sUghfly.  and  the 
hairy  scalp  a|)pears  at  the  vulva  (Kig.  i<>:{)-  As  each  pain 
j)asses  off,  the  parts  resume  their  normal  ajipcarance.    When 
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the  liead  is  about  to  emerpc  the  aiius  gapes  widely,  exposing 
one  to  two  inches  of  tlie  anterior  rectal  wall.  The  fourchette 
becomes  greatly  thinned  as  tlie  vulva  stretches,  and  a  'Citain 
amount  of  laceration  of  tlie  posterior  wall  of  the  ostium 
vagina'  may  be  expected  to  occur.  This  usually  also  involves 
the  lower  part  of  the  posterior  vaginal  wall  and  at  times  the 
perineal  body,  which  may  in  some  instances  be  torn  up  to  or 
including  the  anus.  The  actual  expulsion  of  the  head  in 
a  primipara  is  accomplished  by  a  very  prolonged  and  severe 
contraction,  or  by  a  series  of  powerful  contractions,  accom- 
panied by  violent  straining. 

A  sJiort  pause  then  occurs,  to  be  succeeded  in  two  or  three 
minutes  by  a  return  of  the  pahis.  which  expel  first  the 
shoulders,  and  then  the  truidc  and  lower  extremities.  In  the 
case  of  a  large  fa>tus.  the  expulsion  of  the  shoulders  may 
cause  as  much  laceration  of  the  vulva  as  the  delivery  of  the 
head.  As  the  body  escapes  a  rush  of  bloml-.stained  liquor 
amnii  follows.  re|)resenting  the  portion  of  Huid  which  lias 
been  retained  in  the  uterus  along  with  the  trunk  and  lindis. 
The  second  stage  lasts  on  an  average  three  hours  in  a  primi- 
para :  in  a  multipara  it  is  often  very  short,  lasting  only 
ten  to  fifteen  minutes  when  the  uterus  acts  powerfully  :  but 
it  may  last  very  much  longi-r  than  this  when  the  pains  are 
relatively  feeble. 

Third  Slitijp.  or  Delivenj  of  the  Affer-hirlh. — Th«'  after- 
birth consists  of  the  placenta,  umbilical  cord,  and  n\em- 
branes  ;  tin-  latter  include  the  amnion,  chorion,  and  some- 
times the  remains  of  the  decidua  vera. 

Following  upon  the  expulsion  of  the  f<rtus,  the  uterus 
Midergoes  a  suilden  and  striking  diminution  in  size.  The 
fundus  now  lies  about  the  level  of  the  umbilicus,  and  the 
uterus  appears  to  be  about  as  large  as  the  tu'tal  head.  It 
will  be  observed  to  vary  gradually  ni  consistence,  becoming 
alternately  harder  and  softer  to  the  touch  :  this  signifies  that 
intermittent  contractions  ,ire  continuing,  but  they  are 
practically  painless,  and  the  patient  is  usually  unconscious 
of  them.  After  a  period  varying  on  an  average  from  ten  to 
thirty  minutes,  certain  changes  occur  which  indicate  that  the 
pli  (cnta  has  been  detached  from  the  uterine  wall  and  driven 
into  the  lowt-r  uterine  segment  and  cervix,  or  into  the  vagina. 
Thf  uterus  beconu-s  smaller,  harder,  more  globular  in  shape. 
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and  more  freely  movable  from  side  to  side  ;  the  level  of  the 
fundus,  wliich  is  hard  and  retraeted,  rises,  while  the  lower 
segment,  now  plainly  felt  above  the  pubes,  is  soft  and  bulging 
from  the  presenee  in  it  of  the  placenta.  It  may  also  be 
noticed  that  the  length  of  the  umbilical  cord  lying  outside 
the  vulva  is  greater  than  before.  A  ce^ain  amount  of 
haemorrhage  always  accompanies  the  process  of  separation 
of  the  placenta.  Expulsion  is  usually  accomplished  by  a 
voluntary  effort  on  the  pt.rt  of  the  patient,  when  the  placenta 
appears  at  the  vulva,  and  can  be  withdrawn  by  the  atten- 
dant ;  a  considerable  amount  of  blood-clot  often  follows  it. 
The  uterus  is  now  about  the  size  of  a  cricket-ball,  and 
should  remain  almost  uniformly  firm  and  hard  ;  but  for 
some  hours  after  labour  intermittent  spontaneous  contraction 
and  relaxation  can  often  be  recognised,  and  while  these 
continue  there  is  a  risk  of  hemorrhage. 

The  Anatomy  and  Physiology  of  the  First  and 
Second  Stages  c     Labour. 

In  this  section  will  be  described  (l.)  the  maternal  pa.s,«ages 
and  the  effects  of  labour  upon  them  ;  (II.)  the  f<etus  at  term 
and  the  effects  of  labour  upon  it  :  (III.)  the  forces  of  labour, 
their  mode  of  action,  and  their  iiiHueiice  upon  the  general 
physiological  functions  of  the  mother. 

1.  The  Maternal  Passages. — These  comprise  the  bony 
canal  with  the  soft  structure.-  wliich  line  it  and  close  in  its 
outlet. 

A  description  of  the  general  aniitomy  of  the  pelvis  is 
unnecessary  in  a  text-book  of  midwifery  ;  it  will,  liowevr,  be 
useful  to  recall  the  jjoints  of  difference  between  the  male  and 
female  pelvis  (Figs.  104  and  105).  In  the  female  the  bones  are 
more  slemU'r  and  the  muscular  impressions  less  pronouured. 
The  false  pelvis  (the  j)art  above  the  pelvic  brim,  and  bounded 
laterally  by  the  iliac  bones)  is  somewhat  more  (capacious  in 
the  female  than  in  the  male,  the  anterior  superior  iliac  spiiK'S 
being  a  little  furtlier  apart,  and  tlie  iliac  fossa'  iookiu;:  more 
directl\  forwards.  In  the  female  the  true  jH-lvi>  is  soniewlut 
more  capacious,  thouf^h  a  little  •shallower:  (lie  saciii!  pro- 
montory projects  less  i?ifo  the  brim  ;  the  sacrum  is  rather  less 
concave  anteriorly  ;    the  pel\u-  outlet  is  cun.sidcrably  largei 
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in  all  its  diameters,  and  the  puhie  aieh  forms  a  nuicli  more 
obtuse  angle.  Sometimes  a  female  pelvis  approximates  to 
the  male  charaeteristics,  leading  to  a  eertain  amount  of 
diflfioulty  in  labour. 

With  the  false  pelvis  we  have  little  eoneern  exeept  that 
its  dimensions  are  of  serviee  in  indicating  the  shape  and  size 
of  the  true  pelvis  ;  these  will  be  mentioned  in  describing 
elinieal  pelvimetry  (p.  40 1).     The  true  pelvis  is  divided  lor 


K''iii.ilo  1'.  Ivis. 


svftematie  description  into  three  }>:irt. — viz.,  tbe  firitti,  the 
oulh't.  and  the  cavilif. 

The  pelvic  hrini  or  inlet,  or  itpper  pelvic  strtiit.  is  the  plane 
of  division  between  the  false  and  the  true  pelvis  (F'ig.  IO(i). 
It  niay  be  traced  from  llie  centre  o  the  U|)per  border  of  tiu^ 
symphysis  pubis  (!>),  along  the  pubic  crest,  past  the  pubic 
spine  to  the  iiio-pectint  al  eminence  (/).  tlience  along  tin  iliac 
portion  of  flic  i!io-i)ectiiieal  liii-  to  the  saciO-iliac  syi'.chon- 
drosis  {(/).  thence  aloiiu;  tiie  ahi  of  the  saciiim  to  the  ifotre  of 
the  sacral  promontory  (")■  Its  sliapt-  is  that  of  a  transverse 
oval,  with  a  sli'j;li1  posterior  const rictit)!!  caused  by  the  pro- 
"lontory  of  the  sacrum  (i.e..  it  is  roughly  iilate.  Fig  110). 
We  huve  to  consider  iis  plane,  its  tnclinntioh.  lis  axis,  and  its 
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dinmetpf^.  The  plane  of  tlie  pelvic  brim  is  an  imaginary  Hat 
surface  bounded  by  tlie  limits  just  mentioned  as  those  of  the 
brim  ;  it  is  >nien«  to  sjieak  of  tho  presenting  part  of  the 

f(Btus  as  1;  „  above,  or  below,  or  in  the  plane  of  J>e  brmi. 
The  plane  of  the  brim  is  not .  in  the  erect  position  of  the  body, 
a  horizontal  surface,  but.  owing  to  the  oblique  articulation 
of  the  pelvis  with  the  femora,  it  is  inclined  at  an  acute  angle 
to  the  horizon  ;  this  is  its  inrlinatinn.  This  will  be  clear 
from  Fig.  107  («).  which  represents  a  bisected  pelvis,  placed 
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in  the  position  it  would  (>(cuj)y  in  the  erect  attitude.  Tlu- 
general  inclination  of  the  line  of  the  brim  is  well  seen.  The 
.same  points  are  shown  diagramniatically  In  Fig.  H»7  (l>). 
which  shows  that  the  angle  of  inclination  in  the  erect 
position  is  .".5  .  The  posterior  border  of  the  brim  accon  .ngly 
stands  at  a  higher  level  than  the  anterior,  the  sacral  pro- 
mont(try  being  aliout  aj  inches  above  the  upper  border  of  tin- 
symphysis  pubis  ir'  the  erect  position.  !t  must  also  be 
observed  tiiat  the  surface  of  the  body  of  tlie  pubes  is  not 
vertical,  but  almost  at  riglit  angles  t<.  the  jilaiie  of  the  l)riirK 
The  tixis  of  the  brim  will  be  re|)resentc<l  by  an  imaginary 
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straight  line  drawn  perpendicular  to  the  plane  of  the  liriin  at 
its  centre  ;  this  being  pnxlueed  upwards  and  downwards, 
will  pass  from  the  umbilicus  to  the  tip  of  the  eoceyx  (Fij;.  I<M»). 
This  line  indicates  the  direction  in  whieli  a  bcxly  jiassing 
through  tl>e  pelvic  brim  must  travel.  Four  diameters  of  the 
pelvic  brim  are  described  ;  it  must  be  recollecteil  that  tlicv 
are  skeletal  nu-asurements  an<l  represent  averiitres  from 
which  slight  variations  in  both  directions  ocrur.  The 
antero-posterior  diameter  or  conjugate  is  measured  from  the 
centre  of  the  sacral  promontory  behind  to  the  nearest  point 


V\i;.  KMl.     The  I'dimlo  l'i/lvi>:  Outlin.Mit  l',lvi.   liviiii,  <i,  < , ./.  A,  I; /,■,:/■ 

M,  '»   <'..iMii^:ttr  .iiallirlfl.     r,  •/.  Tlall.-M'r-ir 'ii-irn-tt'l.      e./   1,'-H  ..t.lin:t<  'ti.tlht  ,t  i. 
■/,  It.   Hiiillt  ..lih.iur  .11  i'lirl.  • 

i'l  liu'  middle  line  upon  tiie  posterior  siittao.'  ot  tlic  syinpliysis 
pubis  in  fnnit  (hig.  lOJi.  o,  h).  Tin-  iliaiiiftcr  i-;  also  called 
till-  ofi.-tefrir  i.r  fnie  <•'•)  ji((j:ite.  lo  rlisfin^n'sh  it  from  certain 
clinical  mt'asurcn.eiUs  to  be  .dtervvards  dcs'iil;!  d,  wlmli  arc 
also  ctlicd  conjugates.  The  two  o^//(/jr  dianicter^  are 
incasiirc<l  from  the  sacro-iliac  synchdiidro-^is  hciiiiid  !u  tin- 
ili<i-pectine;il  eminence  on  tli<'  oppc^iU'  sicU-  ;  ihc  rigid 
'ililique  is  that  lakcTi  i'roiu  the  riuld  >,uri>-ili;'  juint  if/.  //), 
the  K'ft  fioin  the  l"ft  sa.'iit-ili.ic  jciht  i  j  .\  hansia  r 
diameter  is  also  di-scribcd.  being  the  di-iaiicc  Im-^w.-cii  the 
two  furthvst  apart  ])uints  of  the  pelvi<  brit  (r.  7)  ,  ,J>!:  iuu' 
y.y.  r; 
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Mvn  nearer  the  sacrum  than  t\w  pubc-^  and  is  not,  strictly 
speaking,  a  duniieler  at  all  since  it  does  not  pass  through  the 
centre. 

The  pelvic  outlet  or  lower  pelvic  strait  is  a  lozenge-shaped 
space  bountU-d  in  front  by  the  lower  border  of  the  symphysis 
pubis  ;  laterally  by  the  pubic  arch,  the  ischial  tuberosities, 
the  ischial  spinus.  and  the  greater  and  lesser  sacro-sciatic 
ligaments  ;    posteriorly  by  the  coccyx   (Fig.    108).     These 


Pelvic, 
bnm. 


Pubic 
spine    }7\ 


Ischial 
spine 

I'll..  InT.-  ;<(;  A  liisfit'-<l  l'clvi>.  iiw  in  tlir  Kivc.  r'»iti<)ii,  .-.liK.un^r 
ih<-  liiLlinitticiii  lit  tlio  lV)vii-  lirim.  [h]  Thf  miiiio  ri'pr'Miitnl 
I)i;i'.'iaiimiiitiriillv. 


axm  (IT  tlie  outlet,  and  it  lias  c(»nsc(iuemiy  'X'cii  agreed  to 
describe  its  }>l(i)}('  as  the  imaginary  flat  surface  bounded  in 
front  by  the  lower  borch-r  of  the  symphysis,  laterally  by  tin- 
tips  of  the  ischial  .spines,  and  po.^teriorly  by  the  lower  bonhr 
of  the  last  sacral  vertebra.     As  thus  defined,  its  shape  is  that 
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of  ail  anttTo-poslfrior  oval  (Fig.  1 10).  Its  nris  will  Ih-  ri'pri- 
sfiitcd  hy  a  liiu-  joining  tlu-  ifiitr*'  of  its  plaiu'  with  tin-  sarral 
promontorj- — a  liiu*  much  inoif  lu-arly  vntical  than  thr  axis 
of  thf  brim  (Fig.  1(M»).  Only  two  (lianictcis  tan  iMMUfdriluMl : 
thf  antcro-itv.slerior.  taken  from  the  ccntrt"  of  tin-  lower  hortler 
oi  the  symphysis  to  the  tip  of  the  last  sacral  vcrtel)ra  (Fig. 
lOX)  :  and  the  traniffisc  Ix-tween  the  inner  honlers  of  tin- 
ischial  tuberosities.  Oblicjue  dianu-ters  caiuu)t  be  defined, 
as  between  the  ischial  tuberosities  and  the  coccygeal  border 


l''i...  10,s.     The  F..|vi.- (  MitK-t :  l.ow.T  IVlvic  Siiiiit. 

■■.'..    .\hl.T..-I>.i,l,-li,.T   .lialll.trl.      ,-,,/.     Ilillisv.l,..  .Ii,ill,.-l.l. 

t!i.  jK'lvic  outlet  is  filled  in  with  soft  .structures  only,  and  the 
ilianulers  we  ar«'  considering  arc  skeletal. 

It  will  be  obvious  that  the  length  of  antcro-posterior 
<!i.iinct(  T  is  reduced  by  the  forward  projection  (»f  the  coccv.x 
:ii  the  skeleton.  During  labour,  however,  the  movement  of 
the  coccyx- at  (he  sacro-coccygial  joint  carries  it  backwards. 
>o  that  ihc  length  of  the  diameter  is  not  much  alTccted. 
When  the  s:h  I  )-coccygeal  joint  is  aiikyloscd  this  movcnu'nt 
cannot  occur  and  the  available  d.amctcr  is  re<luced. 

The  p'Irir  raril,/  is  the  sj)acc  between  the  plane  of  the 
l>rim  above  and  the  jdane  of  the  outlet  below.  It  forms  a 
iiirvcd  (iuial  with  a  shallow  anterior  and  a  deep  posterior 
wall  :  the  foiinci'  measuring  li  inches,  the  latter'  4.',  inches; 
Its  lateral  walls  are  about  4  inches  deep.  It  is  obvious  that 
a  innnber  oi  pltnn.s  of  the  cavity,  taken  at  dilferent  levels, 

iT     2 


mm 


wm 


^rv^mwm 


1.0 


I.I 


1.25 


liL 
lit 

■u 
u 


■  78 


2.5 
2.2 

20 
1.8 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS 

STANDARD  REFERENCE  MATERIAL  1010a 

(ANSI  and  ISO  TEST  CHART  No.  2) 


260 


NORMAL  LABOUR 


might  be  described,  but  it  suffices  to  determine  a  single 
one— the  mid-plane,  bounded  in  front  by  the  centre  of  the 
symphysis  pubis,  and  behind  by  the  junction  of  the  second 
and  third  sacral  vertebrae.  Its  shape  is  intermediate  between 
that  of  the  brim  and  that  of  the  outlet  (Fig.  1 10).  Its  antero- 
posterior diameter  is  measured  from  the  point;  just  mentioned, 
its  transverse  diameter  across  the  widest  part  ;  oblique 
diameters  cannot  be  precisely  defined,  owing  to  the  soft 
structures  filling  in  the  sacro-sciatic  notches.  The  oxJs  of  the 
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A,  B.   Ilcin/i.iital  liii' 

of  111.' 


Fio.  Kty.— The  I'liincs  iiml  Axts  of  the  N'oniial  Pelvis. 

i;    i!    Pliiiifi.ttli.'  liriin.     .1,  1.  IM.'iii.-ofth.'ini.l-cavily.     K,  K.   IMaii. 
\itli't.     !>,('.  Axiscil'llii' liiim.     (i,ll.  ANisi.f  till' ni.tlel. 


mid-plane  of  the  cavity  is  represented  by  a  line,  the  direct  ion 
of  which  is  intermediate  between  those  of  the  brim  and  the 
outlet.  By  uniting  the  axes  of  the  three  ])lanes  of  the  brim, 
mid-cavity,  and  outlet,  a  line  is  formed  which  will  traverse 
the  centre  of  the  canal  of  the  bony  pelvis  (Fig.  112).  It 
forms  a  curve,  concave  anteriorly,  and  directed  at  first 
downwards  and  backwards  (a.xis  of  brim),  then  gradually 
more  and  more  forwards  until  it  reaches  the  axis  of  the  out- 
let. It  is  of  great  service  in  the  systematic  descrii)tion  of 
labour,  but  docs  not  strictly  follow  the  centre  of  the  ran.<il,  sis 
no  allowance  is  made  for  the  irregular  curvature  of  the 
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anterior  surface  of  the  sacrum.  This  line  is  known  as  the 
axis  of  the  pelris  or  curve  of  Carus  ;  in  labour  it  becomes 
modified  by  displacement  of  the  pelvic  floor,  and  will  be 
again  referred  to  in  that  connection. 

The  average  length  of  the  diameters  of  the  bony  pelvis 
is  as  follows  : 

Aiit.-l'c,»t.  omnn<:  Tn.iisMTsH. 

l{rii.i  (plane)  .  .  4]  in.  (I<f5  cni.^  U'  in.  (12  em.)  r,\  in.  (13  cm.) 
Cavity  (mid-plane)  4^  „  (12  „  )  ">  „  (l-''"'  ")  .'  •'  ('-  ••  ) 
Ontlc't  (plane)         .     H  „    (i:{      „    )    4.1   „    (11  v    „  )    4]  „    {Uvr,  „   ) 

The   oblique   diameters  of   the   cavity   and   outlet  are 
approximate,    for    the    reasons    already    mentioned.     The 


Fio.  110.-  The  Planes  (<()  of  the  Hrim,  (/-)  of  the  Cavity,  (.)  of  th"  Outlet. 

Tlii'MDiiliIe-lioaileil  arniw  iP|ursciit><  tlii>  liiiiL'i-st  .liiiini'U'r. 

antero-posterior  diameter  of  the  outlet  is  clinically  measured 
from  the  lower  border  of  the  symphysis  to  the  tip  of  the 
coccyx  instead  of  to  the  lower  border  of  the  last  sacral 
vertebra.  With  the  coccyx  pushed  back  to  the  fullest 
possible  extent  in  the  position  it  assumes  in  normal  labour 
when  the  foetal  head  pas,ses  through,  it  measures  oj  inches  ; 
with  the  coccyx  in  its  normal  position  it  is  J  to  1  inch  less 

than  this. 

These  diameters  are  reduced  by  the  soft  structures  which 
line  the  pelvic  walls  and  by  the  viscera  contained  within  the 
pelvis.  The  iliopsoas  and  obturator  internus  muscles  re(luoe 
the  transverse  and  oblictue  diameters  at  the  brim.  The 
pelvic  colon  and  upper  part  of  the  rectum  lie  iti  the  left 
oblique  diameter  both  of  the  brim  and  the  cavity;  in  par- 
turient women  the  conjugate  of  the  brim  passes  through  the 
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urethra  and  through  both  walls  of  the  cervix,  which  diminish 
the  space  available  for  the  accommodation  of  the  presenting 
part  of  the  fd'tiis.  Frozen  sections  show  that  in  the  second 
stage  the  available  space  in  the  conjugate  diameter  is  thus 
diminished,  at  the  brim  from  i  to  1  inch,  in  the  cavity  from 
i  to  2  inch. 

The  pelrir  floor  comprises  the  soft  part<  whic!i  fill  in  tlie 
pelvic  outlet.  For  a  general  descri{)tion  o;  the  structures 
of  which  it  is  composed  a  text-book  on  anatomy  should  be 


'arturient    uterus 


Perineal 


^Urethra 


ji'l,;.  Ill, — S'lii'iiiiitic  lit'iiiesontatioii  (if  tin-  Disiilaci'iiu'iit  of  tlio 
IV'lvii-  I'Mciiir  in  l/i1"nir.     (I)nkin.) 

consulted  ;   we  are  only  concerned  with  the  changes  w  liich  it 
undergoes  during  labour. 

Under  ordinary  conditions  the  outer  or  lower  surface  of 
the  pelvic  floor  (the  anatomical  perineum)  is  somewhat 
convex,  the  centre  of  the  perineal  body  being  I  j  inch  below 
the  level  of  a  line  joining  tlie  lower  Ivorder  of  the  symphysis 
with  the  tip  of  the  coccyx.  The  usual  projection  of  the  pelvic 
floor  is,  therefore,  IJ  inch.  Three  canals  pierce  it— viz.,  the 
vuet'  ,a,  the  vagina,  and  the  rectum  (Fig.  111).  The  central 
ea  al,  the  vagina,  becomes  enormously  dilated  during  the 
second  stage  of  labour,  and  in  consequence  the  whole  disposi- 
tion of  the  pelvic  floor  is  altered  (Fig.  112).     The  dilatation 
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of  the  vagina  divides  the  pelvic  floor  into  two  sections  :  the 
anterior  section,  lying  in  front  of  the  vagina,  becomes  drawn 
ii{)wards  and  forwards  ;  the  posterior  section,  lying  behind  it, 
becomes  displaced  downwards  and  backwards,  and  the  fcotus 
is  expelled  through  the  space  thus  opened  up  between  them. 
The  process  has  been  aptly  likened  by  Berry  Hart  to  the  act 


Fio.  112.— The  I'clvic  Axis,     ((ialubin.) 

'-  ^        ■'  r  ,i  «i  "  .        iV  <Miu..t.      O.  V.     Axis  „f  tl,..  l.rin,      g,  H     AMs  .,f  tl,.  >.av,ty. 
.^;l);c.i>    Tr,..|.Hvi<.:ixis.     H,  II.  Huri/.mtal  lin.'.    s,  r.  \  ,.,li.-iil  !..»■.     X.  Anu-^. 

of  passing  through  swing  doors  by  pulling  one  door  towards 
you  and  pushing  the  other  away.  The  upward  displacement 
of  the  anterior  section  is  indicated  by  the  alteration  which 
occurs  in  the  position  of  the  urethra  and  bladder  during  tlie 
second  stage  of  labour.  Dming  the  first  stage  it  remains  a 
pelvic  organ,  and  lies  behind  the  symphysis  pubis  (Fig.  {)<>)  ; 
in  the  second  stage  it  becomes  drawn  up  above  the  pubes  into 
the  abdomen,  wiiiie  the  urethra  is  correspondingly  elongated 
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(Fig.  1 00).  The  di.'jplaccment  of  the  posterior  section  has  been 
de.'^erib  '  in  connection  with  the  clinical  i>henomena  of 
the  second  stage  of  labour.  The  effects  produced  are  dia- 
graramatically  shown  in  Fig.  112.  The  fourchette  is  now 
the  lowest  part  of  the  pelvic  floor ;  it  lies  4  inches  below  the 
coccygo-symphysial  level ;  the  projection  of  this  portion  of 
the  pelvic  floor  has  therefore  beun  increa.sed  to  4  inch'-;,  and  a 
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Fu:  113.-  The  Fully  Diluted  rarturient  Cmiiil.     (( iiiliiliin  and  HliicLcr.) 

wide  aperture  of  exit  provided  for  the  foetus.  The  effect  of 
this  displacement  is  to  prolong  the  pelvic  canal  by  the  forma- 
tion of  a  tube  comjwsed  solely  of  soft  parts  below  the  level 
of  tlie  ])elvic  outlet  ;  this  prolongati<ui,  like  the  cavity  of 
the  true  ])elvis  it  "If,  has  a  shallow  anterior  wall,  but  deep 
posterior  and  latt  al  walls.  Its  relation  to  the  bony  cana! 
is  diagrammatically  shown  in  Fig.  113,  from  wliich  it  will 
be  seen  that  the  axis  of  the  prolongation  foims  a  continua- 
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tion  of  the  axis  of  the  bonj'  pelvis.  The  ))ath  to  be  foHowed 
oy  the  foetal  head  in  passing  through  the  pelvis  is  aceordingly 
represented  in  full  by  the  cuived  line  a,  h,  c,  d,  representing 
the  axis  of  the  pelvis  (Fig.  112). 

The  most  important  of  the  structures  which  make  up  the 


l'i(j.  lU.     Fd'tus  showing  the  Normal  Attitude  of  Flexion.     (IJarDoiir. 


pelvic  floor  arc  the  pc'lvic  fp':cia  and  the  levator  ani  muscle. 
The  former  is  the  visceral  lay^r  which  spnngs  from  the  fascia 
clothing  the  lateral  pelvic  wall  at  the  level  of  the  while 
line  wh'ch  correspon.ls  to  the  level  of  the  ischial  spine 
(Fig.  107).  Attached  to  the  lower  surface  of  the  pelvic  fascia 
and  arising  from  it,  are  the  fibres  of  the  levator  ani.    Ther'^ 
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two  structures  form  a  diaphragm  closing  in  the  pelvic  cavity 
below,  inasmuch  as  from  each  side  they  pass  downwards  and 
inwards  towards  tlie  mesial  plane,  where  they  meet,  and 
wliere  they  are  pierced  by  three  canals,the  rectum,  the  vagina, 
and  the  urethra.  Owing  to  the  inclination  of  the  pelvis,  the 
whole  pelvic  floor  (but  especially  the  posterior  section)  also 
slopes  somewhat  forwards  (Fig.  113);  therefore  the  fcetal 
head,  when  it  reaches  the  pelvic  floor,  rests  upon  a  sloping, 
not  a  horizontal,  surface,  the  general  direction  of  the  slope 
being  downwards,  forwards,  and  inwards. 

The  effect  of  the  changes  which  occur  in  the  pelvic  floor 
during  the  second  stage  is  greatly  to  stretch  and  often  to 
injure  the  anterior  fibres  of  the  levator  ani  muscle  and 
the  portion  of  the  pelvic  fascia  to  which  it  is  attached.  These 
fibres  arise  from  the  posterior  surface  of  the  symphysis  pubis, 
and  passing  downwards  and  backwards  ensheath  the  walls  of 
the  vagina.  The  great  dilatation  which  the  vaginal  canal 
undergoes,  and  the  extent  to  which  its  posterior  wall  becomes 
elongated.  J.-ring  the  passage  the  child  through  it,  neces- 
sarily inflicts  a  certain  amount  of  injury  upon  the  muscular 
fibres,  and  in  some  instances  upon  the  fascia  also.  This 
results  later  on  in  prolapse  of  the  vagmal  walls  and  of  the 
uterus  itself. 

IL  The  Foetus. — Under  this  heailing  we  have  to  consider 
(1)  the  disposition  of  the  foetus  in  utero  ;  (2)  the  size  and 
characters  of  the  foetal  skull  ;  iUid  (3)  the  protective  action 
of  the  bag  of  fluid  in  which  the  foetus  is  contained. 

(1)  The  Disposition  of  the  Fa  tus. —Duv'mg  the  last  weeks 
of  pregnancy  the  head,  trunk,  and  limbs  of  the  foetus  are 
packed  up  into  the  smallest  possible  space  in  a  regular  and 
fairly  constant  arrangement,  which  is  tiinied  the  foetal 
attitmle.  This  is  best  described  as  an  attitude  of  general 
flexion  (Fig.  114).  and  the  study  of  frozen  sections  has 
entirely  removed  this  point  from  the  field  of  speculation. 
The  head  is  flexed  so  that  the  chin  touches  the  anterior 
chest -wall  ;  the  forearms  are  flexed  and  crossed  more  or  less 
symmetrically,  so  that  forearms  and  hands  cover  the  face 
(Fig.  114);  tlie  thighs  are  fully  fiexed  on  the  abdomen,  the 
lees  on  tlie  thighs,  the  feet  on  the  legs,  the  latter  being 
generally  crossed,  but  sometimes  lying  side  by  side  ;  and 
lastly  the  spine  is  flexed,  the  back  formuig  a  distinctly  con- 
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vex  surface.  Sliglit  depart ures  fniin  this  arrangement  may 
he  met  with.  'I'hus  the  forearms  may  lie  under  the  ehin  as 
in  Fig.    lir>,  tiuis  reiuh'ring  complete  He.xion  of  the  head 


Fin.  llj.— Fa'tiis  showing  Dofiiiciit  Flexion  of  th«  Iloud  thro)i;;h 
the  Anns  boinj;  underneath  the  Chin.     (Ilarbimr.) 

impossible.  All  abnormalities  of  attitude  lead  to  a  certain 
amount  of  difficulty  in  labour.  Any  disturbance  of  this 
attitude  usually  involves  some  departure  from  the  normal 
course  of  labour. 

As  thus  disposed,  the  body  of  the  foetus  forms  an  ovoid 
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mass  the  greatest  width  ()t'  which  corresponds  with  the 
shoulders.  The  dimensions  of  the  ovoid  are  as  follows 
(Fig.  110) : 


Vertico-podalic  (liiimcter  (V-P)  . 
Bis-aeroinial  „         (A-A)  . 

Bi-trochanteric        ,,         (T-T)  . 


fl.\  to  10    in.  (24  to  25  em.) 
43    „  (12  tm.) 
4     „  (10  cm.) 


MM' 


The  widest  transverse  diameter  is  across  the  shoulders. 
The  smallest   circumference   of  the   flexed   head  is  about 

11  inches  (21-5  cm.)  ;  the  circum- 
ference of  the  breech,  both  thighs 
being  flexed,  is  about  13  inches 
(32-5  cm.). 

From  this  it  follows  that  the 
foetal  ovoid  will  adapt  itself  most 
easily  to  the  ovoid  shape  of  the 
uterine  cavity  at  term  when  the 
head  lies  below  and  the  breech 
above  ;  the  least  convenient  ar- 
rangement will  be  that  in  which 
the  foetal  ovoid  lies  across  the 
uterine  ovoid.  When  the  long 
axes  of  the  foetal  and  uterine 
avoids  correspond,  the  arrange- 
ment is  called  the  longitudinal  lie  ; 
of  this  there  are  two  varieties — 
(a)  that  in  which  the  head  is 
below,  and  (b)  that  in  which 
the  breech  is  below.  When  the 
long  axes  do  not  correspond  the 
arrangement  is  called  the  transverse  or  oblique  lie.  In  over 
1)0  per  cent,  of  all  labours  the  lie  is  longitudinal  with  the  head 
below  ;  when  this  is  the  case,  the  part  of  the  head  which 
first  enters  the  pelvic  brim  i.s  in  the  great  majority  of  cases 
the  vertex.  This  arrangement  is  called  in  brief  a  vertex 
presentation,  the  first  part  to  enter  the  brim  being  always 
termed  the  presenting  jxtrt.  Presentation  of  the  vertex 
implies  t  )iat  the  head  is  fairly  well  flexed,  even  if  the  chin  does 
not  actually  rest  on  the  chest.  If  the  head  is  imperfectly 
flexed  some  other  part  will  present. 

(2)  The  Fatal  Skull. — Since  the  head  presents  in  such  a 


Fig.  1 16.--The  Normal  Atti- 
tude of  Flexion  (Diagram- 
matic).    (Dakin.) 
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pri'poiuU'rating  proportion  of  cjiaes,  it  mutst  Ik-  stujlicd  in 
detail  and  in  relation  to  the  parturient  canal  through  which 
it  has  to  pass. 

The  ossification  of  the  foetal  skull  at  term  is  incomplete, 
especially  in  the  case  of  the  bones  which  compose  the  vault. 
While  those  of  tl:e  base  are  firm  and  incompri-ssible  the 
tabular  bones  of  the  vault  remain  thin  and  pliable,  und  are 
separated  at  their  edges  by  intervals  of  unossified  membrane 
forming  the  sutures  and  the  fontanelles.  The  vault  of  the 
skull  is  consequently  compressible,  and  in  fact  it  becomes 


Fig.  117.— Side  View  of  the  FiMal  Skull. 

modified  considerably,  both  in  size  and  shape,  by  the  pressure 
to  which  it  is  subjected  during  lauour. 

The  sagittal  suture  crosses  the  vault  of  the  skull  in  the 
middle  line,  lying  between  the  two  parietal  bones  (Fig.  1 18,  6) ; 
in  the  same  plane  in  front  of  the  anterior  fontanelle  runs  the 
frontal  suture,  lying  between  the  two  halves  of  the  fiontal 
bone.  The  coronal  suture  separates  the  frontal  from  the 
parietal  bones,  meeting  the  sagittal  and  frontal  sutures  at 
the  anterior  fontanelle  (Fig.  118,  b).  The  lamMouM  suture 
separates  the  parietal  bones  from  the  tabular  portion  of  the 
occipital  bone  (Fig.  1 18.  n). 

Four  or  five  fontanelles  exist  in  the  skull  at  U-nv  iit 
only  two  of  them  are  of  practical  importance  in  miawifer^- 
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— viz.,  the  anterior  ami  poHterior  fontanellcs.  The  nnierior 
fontanelle  or  hregma  is  an  xuieqtial-sided  lozenge -sha|)e(l 
piece  of  unossified  nienibrane,  lying  in  the  inesinl  plane 
Iwtween  the  two  frontal  1  the  two  parietal  hones 
(Fig.  118,  ft).  Its  angles  are  continuous  with  the  frontal, 
the  sagittal,  and  the  right  and  left  halves  of  the  coronal 
sutures.  The  latter  enter  it  considerably  behind  its  centre. 
It  measures  I  [  inches  in  antero-posterior  and  .'  inch  in 
transverse  diameter,  and  as  it  lies  a  little  l)t'low  th  ■  general 
level  of  the  ski'U,  it  can  be  felt  on  the  surface  as  a  shallow 
depression.  The  posterior  fontanelle  in  not  as  a  rule  an 
unossitied  piece  of  membrane  at  all,  but  a  triangular  depres- 


FlQ.  lis. — a,  Fa'tal  Skull  showinj^  the  Posterior  Fontanelk'. 
//,  I'Vftiil  Skull  showing  the  Aiitorinr  Foiitunclle.     ((Jnliiliiu.) 

tb.jn  produced  by  the  angle  of  the  tal)ular  portion  of  the 
occipital  bone  being  slightly  depressed  below  the  level 
of  the  posterior  borders  of  the  parietal  bones  with  which  it 
comes  in  contact  (Fig.  118,  a).  This  depression  lies  at  the 
point  of  junction  of  the  sagittal  suture  with  the  right  and 
left  halves  of  the  lambdoidal  suture.  In  a  i)remature 
foetus,  however,  an  unossified  piece  of  membrane  often 
persists  at  tlie  posterior  fontanelle. 

These  two  fontanelles  are  of  im])orti<,iKe  because  they  can 
be  recognised  by  touch  during  \r  .r,  and  from  them 
valuable  information  can  be  obtained  as  to  the  position  and 
attitude  of  the  foetal  head.     I'he  anterior  can  be  recognised 

its  lozenge  shape,  its  soft  membranous  floor,  and  the 
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presence  of  four  sutures  runnini;  from  its  angle: .  The 
frontal  may  he  distinguished  f.om  the  sagitt  >l  end  u{  this 
fontanelle  hy  its  greater  widtli.  The  i)osteri(;'  is  t  mguhir 
in  shaj)e.  iuis  a  hard  Hoop,  a  raised  edge  (parii  lal),  and  is 
connected  with  only  three  sutures. 

The  general  shape  of  the  foetal  head  is  that  of  an  ovoid 
with  a  long  antero-posterior  diameter  (Fig.  117).  In  the 
normal  attitude  of  complete  flexion  the  long  diameter  of 
the  head  ovoid  forms  a  very  acute  angle  with  that  of  the 
body  ovoid  ;  when  the  head  lies  midway  between  flfxion 
and  extension  the  two  long  diameters  cross  one  another  at 
right  angles  ;  when  the  head  is  fully  ex'endetl  the  angle 
formed  is  very  obtuse  and  the  face  becomes  the  lowest  part. 
This  part  of  the  circumference  of  the  head  which  first  comes 
in  contact  with  the  pelvic  brim  -j.c,  the  ijinUe  of  contact — 
varies  with  the  degree  of  flexi'jn  or  extension  which  may  be 
present,  and  accordingly  the  diameter  of  the  girdle  of  ■  «.;- 
tact  (diameter  oj  engagement)  also  v;i*ies.  In  passing  '.  .1 
the  position  of  complete  flexion  to  that  of  complete  exten- 
sion the  diameters  of  the  successive  girdles  of  contact  are  as 
follows  : 


I.ciiijtli.  l'ri'S)'i:tatii>n. 

Ciiiiiiilftoly      Hexed 
vertex 


liK-oiiiiiletelv  IK'Xcd 
vertex 

Extended  vertex 


1.  Silt)  -  ocuipifo  -  brejfinatie       .'Jl  in.  (  i»vU  em.) 

(S..o.-b.)  (niiiM'  1)1  ne<'k  t<> 
centre  of  brfjiiim) 

2.  Sub  -  oeeipi  1 1)  -  frontal        t     in.  (KI'OO  ini.) 

(8.-(i.-f.)  (nii])e  iif  neck  to 

anterior  end     I  lirejjniii) 
;{.  Oeeipito-front.l        (O.-f.)       4Un.  (i  ;-.'5  em.) 

(oecij).    protiilieraiiee    to 

root  of  nose) 
4.  Mento- verticiil      (M.-v.)       5,\  in.  (l.'J"-')  cm.)       lirow  ]iresentntioii 

(point  of  cliin  to  centre 

of  siifiittiil  <iiture) 
j.  Sub  -  III  <■  n  t  o  -  verfieul 

(S.-m.-  > .  /  v.mj^le  5)et\veen 

neck  iind  chin  to  centre 

of  Hiiirittal  suture) 
(i.  Sub  -  mento  -  l)rejrriiiiti<- 

(S..ni.-b.)(iiiif;le  between 

neek  and  chin  to  centre 

of  brejrma) 


4i  in.  (ll-'ij  em.) 


;i|  in.  (  !faO  cm.) 


Incompletely       ex- 
tended face 


C  o  m  ]>1  et  e  1  y  ex- 
tended face 


In  addition  to  the  above,  three  transverse  diameters  of 
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the  head  are  of  importance  :  (1)  the  bi-parietal  (32  inches — 
9-50  cm.),  between  the  two  parietal  eminences  ;  (2)  the  bi- 
temporal m  inches— 8  cm.),  between  the  anterior  ends  of 
the  coronal  suture  ;  (3)  the  bi-mastoid  (3  inches — 75  cm.), 
between  the  tips  of  the  mastoid  processes.  The  circum- 
ference of  the  head  varies  in  different  planes  ;  the  smallest 
circumference  is  that  of  the  sub-occipito-bregmatic  plane, 
which  measures  11  inches. 

It  must  be  recollected  that  all  diameters  which  involve 
the  vault  are  compressible,  and  can  be  reduced  in  length  to  an 
appreciable  extent  during  the  passage  of  the  head  through 
the  pelvis. 

(3)  The  Liquor  Amnii. — During  the  greater  part  of  the 
process  of  labour  the  foetus  is  protected  from  pressure  by  the 
liquor  amnii  at  every  part  except  the  girdle  of  contact.  The 
uterine  contractions  do  not  act  directly  upon  the  body  of  the 
foetus  until  labour  is  far  advanced  and  the  liquor  amnii  has 
more  or  less  completely  escaped.  The  lower  pole  of  the 
foetal  envelopes  containing  the  fore-waters  becomes  detached 
from  the  lower  uterine  segment  early  in  labour,  and  is  driven 
down  by  the  contractions  into  the  cervix  in  advance  of  the 
presenting  part  of  the  foetus.  The  mechanical  value  of  this 
bag  of  wafers  as  an  aid  to  the  dilatation  of  the  cervix  is  very 
considerable,  on  account  of  its  elasticity  and  its  shape.  When 
the  cervix  is  dilated  and  the  l)ag  of  waters  is  consequently 
unsupported,  the  membranes,  as  a  rule,  can  no  longer  resist 
the  strain  of  the  increased  tension  produced  by  the  uterine 
contractions,  and  rupture  accordingly  takes  place.  The 
membranes  may,  however,  in  some  oases,  rupture  before 
labour  or  early  in  the  first  stage  ;  on  the  other  hand,  when 
unusually  strong,  spontaneous  rupture  may  not  take  place 
at  all,  the  bag  of  waters  appearing  at  the  vulva  during  the 
birth  of  the  head. 

In  normal  conditions  the  liciuor  amnii  is  sterile  ;  it  may, 
however,  })ecome  infected  during  labour  by  bacteria  intro- 
duced from  without,  or  by  organisms  which  reach  it  through 
the  placenta  from  the  maternal  cirf  ulation,  as  in  certain  acute 
infectious  fevers.  The  former  is,  of  course,  greatly  facili- 
latfd  if  antepartum  rupture  of  the  incnihratiis  should  occur, 
although  we  also  know,  from  clinical  observation,  that 
bacterial  infection  may  take  place  through  intact  membranes. 
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The  liquor  amnii  may  also  be  fouled  by  meconium  passed 
in  utero  in  conditions  producing  foetal  distress. 

III.  The  Forces  of  Labour.— The  propelling  force  con- 
sists of  muscular  contractions,  aided  possibly  to  an  insignifi- 
cant extent  by  gravity  and  by  the  elastic  recoil  of  certain 
portions  of  the  birth-canal.  The  most  important  muscle  is 
the  uterus  ;  subsidiary  to  it  are  the  diaphragm  and  the 
muscles  of  the  abdominal  wall ;  those  of  the  arms,  legs,  and 
back  lend  a  certain  amount  of  assistance  in  the  expulsive 
stages. 

The  Parturient  Uterus. — The  changes  which  the  uterine 
muscle  undergoes  during  pregnancy  have  been  already 
described.  At  term  the  wall  of  the  uterus  is  abrut  ^  inch 
in  thickness,  and  the  organ  measures  11  ^  to  12  inches 
(29  to  30  cm.)  in  length  from  os  externum  to  fundus  (cervix 
1^  to  2  inches— 3-5  to  5  cm.)  ;  the  diameters  of  the  fundus 
itself  are  about  8  to  9  inches  (20  to  225  cm.)  transversely 
and  6  inches  (15  cm.)  antero-posteriorly.  At  the  lower 
uterine  segment  the  diameters  are  less,  so  that  the  organ  is 
distinctly  pyriform  or  ovoid  in  shape.  The  internal  os  is 
usually  closed  and  the  cervical  canal  intact  when  labour  sets 
in  (Fig.  97).  The  parturient  uterus  acts  by  intermittent 
contractions,  which  are  limited  to  the  upper  three-fourths 
of  the  body,  and  which  have  the  effect,  first,  of  dilating  the 
lower  uterine  segment  and  cervix,  and  secondly,  of  expelling 
the  uterine  contents.  The  organ  thus  becomes  differentiated 
during  labour  into  an  upper  active  and  a  lower  passive 
section  ;  this  is  probably  an  essential  ste})  in  the  process  of 
parturition,  and  invariably  precedes  the  actual  expulsion 
of  the  fcetus. 

The  uterine  contractions  of  labour  are  to  be  regarded  as  a 
development  of  the  slight  intermittent  contractions  which 
can  be  recognised  clinically  in  the  gravid  uterus  during  the 
second  half  of  pregnancy.  During  pregnancy  the  patient  is 
unconscious  of  their  presence,  and  they  produce  no  effect 
upon  either  the  cervix  or  the  ovum  ;  when  labour  begins 
tliey  change  their  characters  and  become  painful.  Through- 
out the  process  they  preserve  their  intermittent  character, 
but  the  intervals  tend  gradually  to  diminish  as  labour 
advances,  until  the  actual  expulsion  of  the  child  through  the 
vulva  may  be  accomplished  by  a  storm  of  powerful  con- 
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tractions  separated  by  only  slight  intervals.  After  this  their 
intensity  suddenly  falls,  and  the  last  part  of  the  process — 
viz.,  the  separation  and  expulsion  of  the  after-birth — is 
accompanied  only  by  a  few  comparatively  feeble  contrac- 
tions. They  are  of  course  involimtary  ;  in  animals  they  are 
peristaltic,  but  clinically  this  is  not  observable  in  women. 
It  may  be  surmised  that  the  driving  force  of  the  uterus 
resides  chiefly  in  the  longitudinal  fibres,  contraction  of  which 
will  tend  to  approximate  fundus  to  cervix. 

With  each  contraction  a  change  in  the  shape  and  position 
of  the  uterus  occurs.  When  at  rest  the  organ  lies  moulded 
upon  the  vertebral  column  (Fig.  46) ;  during  the  contraction 
the  fundus  is  thrown  forward  towards  the  abdominal  wall, 
and  the  whole  organ  becomes  rigid  and  erect.  The  effect  of 
this  change  of  position  will  be  to  make  the  long  axis  of  the 
uterus  correspond  more  closely  with  the  line  of  the  axis  of 
the  pelvic  brim  (Fig.  100). 

As  labour  advances  two  other  important  changes  are 
brought  about  in  the  parturient  uterus — viz.,  (1)  dilatation  of 
the  lower  uterine  segment  and  cervix  ;  (2)  retraction  of  the 
uterine  wall  above  this  level.  The  exact  nature  of  these 
changes  has  been  the  subject  of  acute  controversy  since  the 
study  of  the  anatomy  of  labour  by  frozen  sections  began, 
and  even  now  unanimity  of  opinion  has  not  been  reached. 
In  the  following  description  the  work  of  Barbour  has  been 
followed. 

(1)  Lower  Uterine  Segment  and  Cervix. — The  condition  of 
the  cervical  lunal  before  labour  commences  has  been  already 
described  ;  it  measures  from  1}  to  2  inches  (3  to  5  cm.) 
from  OH  externum  to  os  internum,  and  the  lower  uterine 
segment,  corresponding  to  about  the  lower  one-fourth  of 
the  total  uterine  cavity  (Barbour),  has  the  shape  of  a 
hemisphere. 

The  condition  of  these  parts  at  the  end  of  the  second 
stage  of  labour  is  shown  in  Fig.  119.  The  loner  segment  has 
now  been  converted  from  a  hemisphere  into  a  cylinder,  and 
forms  with  the  dilated  cervix  a  single  wide  canal.  The 
position  of  the  os  internum  is  very  difiicult  to  determine 
except  by  recognition  of  the  upper  limit  of  the  characteristic 
cervical  mucous  membrane.  But  the  conclusions  arrived  at 
by  different  observers  upon  this  point  are  very  divergent, 
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and  it  appears  probable  that  the  proportion  of  the  dilated 
part  which  corresponds  to  the  cervix  is  variable.  At  the 
upper  limit  of  this  dilated  part  an  abrupt  change  in  the 
thickness  of  the  uterine  wall  takes  place,  producing  a  raised 
ridge  on  the  inner  wall  in  the  form  of  an  irregular  ring  which 
varies  a  little  in  level  in  different  parts.  This  ring  is 
variously  known  as  the  retraction  ring  (Barbour),  the  con- 


Lire  of 
[iseparatioiv  of 
'i    membranes 


externum 


Fig.  119.— The  Birth-Canal  towanls  the  end  of  the  Second  Sta^'e  of 
Xornial  Labuiir.     (Harhour.) 


traction  ring  (Schroeder).  Bamlln  ring,  Barnes's  ring.  &c. 
By  some  observers  this  ring  was  regarded  as  representing  the 
internal  i/.i,  the  whole  of  the  dilated  part  below  it  was  con- 
sidered to  be  cervix,  and  the  existence  of  a  lower  uterine 
segment,  distinct  from  the  cervix,  was  denied.  The  work  of 
Schroeder.  Barbour,  and  Von  Franque.  however,  appeared 
until  recently  to  have  satisfied  most  observers  that  the  up|)er 
portion  of  the  dilated  part  comes  from  the  uterine  body,  not 
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from  the  cervix.  But  this  view  has  now  again  been  chal- 
lenged by  Bumm  and  Blumreich,  that  it  is  evident  that 
controversy  upon  this  matter  is  not  yet  over. 

The  wall  of  the  lower  segment  and  cervix  measures  on  an 
average  one-tenth  of  an  inch  (25  mm.)  in  thickness,  while 
above  the  lo'ver  segment  the  uterine  wall  varies  from  one- 
half  to  a-quarter  of  an  inch  (1-25  to  062  cm.)  in  thickness, 
being  least  at  the  placental  site.  Lower  segment  and  cervix 
together  now  measure  in  length  3^  inches  (9  en.)  on  the 
anterior  and  2|  inches  (6-5  cm.)  on  the  posterior  wall.  From 
examination  of  a  number  of  frozen  sections  it  appears  that 
the  average  length  of  the  uterus  from  fundus  to  os  externum 
is  10  to  lOJ  inches  (25  to  26  cm.)  towards  the  end  of  the 
second  stage  of  labour — i.e.,  before  the  cxplusion  of  the 
foetus.  The  total  lengtli  of  the  uterus  has  therefore  at  this 
period  been  reduced  by  about  1|  inch  (4  cm.).  The  diameter 
of  both  lower  segment  and  cervix  is  now  about  4  inches 
(10  cm.).  The  posterior  vaginal  wall  is  greatly  elongated — 
7  iaches  (18  cm.)  in  Fig.  119 — and  somewhat  thiiuied,  while 
the  anterior  wall  is  practically  unaltered  in  length. 

(2)  The  Retracting   Uterine    Wall. — The  line  of  abrupt 
transition  from  the  lower  segment  to  the  uterine  body  above 
it  represents  the  line  of  physiological  differentiation  of  the 
uterus  into  an  upper  active  and  a  lower  passive  zone.     The 
uterine  contractions  occur  in  the  active  portion  only,  the 
rdle  of  the  other  being  entirely  passive,  as  is  shown  by  the 
marked  degree  of  dilatation  and  thhming  which   it  has 
undergone.     The  reduction  in  length  of  the  active  portion 
and  the  increased  thickness  of  its  walls  represent,  however, 
another   phase   of   its   activity — viz.,   retraction.     The   dis- 
tinction between  contraction  and  retraction  of  muscle  is 
simple  :    contraction  is  a  temporary  reduction  in  leiigth  of 
the  muscle,  which  may  be  succeeded  by  complete  elongation 
to  its  origuxal  length  ;    but   retraction  signifies  permanent 
shortening,  complete  elongation  being  impossible  so  long 
as  the  retraction  lasts.     In  the  case  of  a  muscle  contracting 
intermittently,  a  certain  amount  of  retraction  may  accom- 
pany each  contraction,  unless,  when  the  contraction  passe , 
off,  it  is  again  elongated  to  the  full  extent.     Shortening  from 
retraction    will    thus    become    progressive.     This    is    what 
occurs  in  the  uterus  duruig  the  second  stage  of  labour  :   as 
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the  foetus  is  driven  with  each  contfcictioii  lower  do'Mi  into 
the  pelvis,  a  certain  amount  of  the  advance  -•  •  "uad"-  good 
by  retraction.  If  retraction  did  not  occur,  t'  u  the  elastic 
recoil  of  the  soft  structures  composing  the  walls  of  tlie 
undilated  parts  of  the  canal  would  act  through  the  lower 
pole  of  the  ovum  upon  the  uterine  muscle  and  completely 
elongate  it,  so  that  the  foetus  would  return  to  the  position  it 
occupied  before  the  contraction  occurred.  Advance  under 
such  circumstances  would  of  course  be  much  delayed. 
Retraction,  therefore,  maintains  a  certain  amount  of  the 
progress  made  during  each  contraction.  It  will  also  be 
noticed  that  retraction  must  cause  some  diminution  in  the 
superficial  area  of  the  uterine  wall  ,  this  is  of  importance 
in  regard  to  the  mechanism  of  separation  of  the  after-birth. 
In  cases  of  obstructed  labour  retraction  becomes  greatly 
exaggerated,  so  that  the  retraction  ring  forms  a  ridge  which 
can  be  recognised  by  palpation  through  the  abdominal  walls 
(see  p.  463).  In  cases  of  unobstructed  labour  its  presence 
camiot  be  recognised  by  clinical  observat'jn. 

Dilatation  of  the  lower  segment  and  _ervix  is  brought 
about  by  the  uterine  contractions  acting  eitlier  through  the 
bag  of  waters  or  directly  tlirough  the  presenting  part.  TJie 
conical  shape  and  elastic  consistence  of  the  bag  will  enable  it 
to  dilate  the  lanal  equally,  acting  as  a  '  Huid  wedge.'  The 
presenting  part  forms  a  much  less  efficient  dilator,  partly 
because  it  is  inelastic,  partly  because  it  tloes  not  adapt  it.self 
so  readily  in  shape  to  the  dilating  canal.  A  certain  relation- 
ship normally  exists  betwecii  active  contractions  of  the  body 
of  the  uterus  and  dilatatioii  of  the  cervix  ;  whenever  active 
contractions  occur  the  cervix  at  once  begins  to  open  ;  and, 
conversely,  if  the  cervix  is  artificially  dilated,  active  eon- 
tractions  will  be  induced  in  the  body  of  the  uterus.  This 
physiological  relationship  has  been  termed  the  polarity  of 
the  uterus.  It  has  also  been  suggested  that  tlic  loiigitudir.al 
fibres  of  the  outer  n  .scular  wall,  when  contracting,  tend  to 
pull  the  cervix  upwards  over  the  presonling  part,  and  thus 
to  some  extent  assist  the  process  of  dil  'tation. 

Anything  interfering  witli  the  nor  A  mechanism,  sudi  as 
luefHeient  contractions,  premature  rupture  of  tlie  mem- 
branes, or  structural  alteration.-!  in  the  ceivix.  will  prevent 
or  delay  the  occurrence  of  dilatation. 
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The  Labour  Centre. — It  is  possible  that  the  process  of 
parturition  is  under  the  control  of  a  special  centre  in  the 
lumbar  enlargement  of  the  spinal  cord,  for  it  is  well  known 
that  in  certain  animals  powerful  uterine  contractions  can  be 
induced  by  experimental  stimulation  of  the  lumbar  enlarge- 
ment. Also,  women  suffering  from  paraplegia  due  to  injury 
or  disease  affecting  the  cord  above  the  level  of  the  lumbar 
enlargement,  may  pass  through  an  easy  and  rapid  labour, 
which  is,  of  course,  painless.  These  facts,  however,  do  not 
suffice  to  prove  the  existence  of  a  labour  centre  ;  for  large 
sympathetic  ganglia  are  found  at  the  sides  of  the  uterus, 
between  the  layers  of  the  broad  ligament,  which  may,  by 
automatic  action,  themselves  induce  contractions.  Cer- 
tainly in  some  animals  rhji:hmic  contractions  of  the  uterine 
muscle  may  be  induced  by  stimulating  these  ganglia,  or 
tVie  uterus  may  be  made  to  contract  after  its  removal  from 
the  body  in  the  same  manner.  In  the  human  subject, 
however,  the  balance  of  probability  is  in  favour  of  thr 
existence  of  a  centre  in  the  cord. 

The  manner  in  which  the  nerve  centres,  whether  peri- 
pheral or  spinal,  are  so  excited  as  to  initiate  the  process  of 
labour  is  unknown.  The  onset  of  labour  is  no  doubt  due  in 
some  way  to  stimulation  of  the.se  centres,  and  although  many 
hypotheses  have  been  advanced,  the  fact  remains  that  there 
is  little  or  no  evidence  in  favour  of  any  of  them,  and  accord- 
ingly they  need  not  be  discussed.  The  progressive  increase 
in  the  activity  of  these  centres  when  once  labour  ha,s  com- 
menced may  be  simply  explained  by  peripheral  stimuli 
coming  from  the  uterine  nerves,  which  are  stretched  by 
dilatation  or  compressed  by  muscular  contraction. 

General  Effects  of  Labour. — Duiing  a  uterine  contraction 
it  is  noticed  that  the  foetal  heart  beats  more  slowly  and  more 
feebly,  but  quickly  recovers  its  normal  action  as  the  j)ain 
passes  off.  The  uterine  souffle  becomes  louder  at  the  com- 
mencement of  a  contraction,  then  ra])idly  diminishes,  and 
becomes  quite  inaudible  ji  !ie  acme  of  the  contraction. 
The  mother's  ])ulse  is  quii  .^cned  during  the  contractions. 
The  amount  of  blood  lost  during  normal  labour  averages 
about  10  ounces,  more  than  half  of  which  accompanies  the 
placenta.  In  women  of  average  physi(jne,  the  general 
effects  of  normal  labour  are  usually  those  of  physical  exhaus- 
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tion,  corresponding  with  the  length  and  severity  ol  the  labour 
pains.  The  temperature  may  be  e'  ^'^ated  o..e  or  two  degrees 
and  the  pulse  a  little  accelerated — ten  to  fifteen  beats  above 
the  normal.  In  women  of  less  than  average  physique,  nor- 
mal labour  sometimes  leads  to  alarming  surgical  shack, 
accom')i^nied  by  pallor,  coldness  of  the  body  surface, 
especially  of  the  limbs,  rapid  and  feeble  pidse,  and  a  sub- 
normal temperature  ;  sometimes  there  is  loss  of  conscious- 
ness. There  may  be  no  unusual  hiemorrhage  in  such  cases. 
Treatment  by  the  application  of  heat  to  the  bodv,  the  rectal 
injection  of  warm  saline  solution,  and  the  deep  intra- 
muscular injection  of  pituitrin  is  usually  successful.  The 
author  has,  however,  seen  two  cases  in  which  the  .synipt.'^ms 
were  so  alarming  that  intra-venous  saline  transfusion  was 
resorted  to.  A  certain  number  of  cases  which  terminated 
fatally  have  been  recorded. 

Acute  dilatation  of  thi?  heart  sometimes  occurs  after 
labour  in  persons  not  previously  known  to  suffer  from  heart 
lesions.  In  all  probability  >ome  cardiac  defect  has  passed 
unobserved  in  such  cases.  A  trace  of  albumen  is  frequently 
found  in  the  urine  of  perfectly  healthy  women  during  normal 
labour  ;  this  is  especially  common  in  primiparae. 


Anatomy  and  Physiology  of  the  Third  Stage 
of  Labour 

It  has  now  been  demonstrated  by  the  study  of  frozen 
sections  that  separation  of  the  placenta  and  the  greater  part 
of  the  membranes  does  not  occur  until  the  third  stage  (see 
Fig.  119).  At  the  beginning  of  this  stage  the  uterus  measures 
about  8  inches  (20  cm.)  vertically  and  4  inches  (10  cm.) 
antero-j)oste'iorly  ;  its  wall  is  greatly  thickened  at  all  parts 
except  the  placental  site.  The  uterine  cavity  is  so  reduced 
that  the  placenta  practically  fills  it.  The  membranes  are 
still  attached  to  the  uterine  wall  except  in  the  lower  segment, 
from  which  they  become  detached  during  the  stage  of  dilata- 
tion, while  the  placenta  is  folded  and  much  reduced  in  size. 
The  ])lane  of  cleavage  runs  through  the  cavernous  layer  of 
the  decidua  basalis  (Fig.  17),  the  deei)est  part  of  which 
remains  attached  to  the  uterine  wall. 

It  is,  however,  quite  clear  that  in  the  great  majority  of 
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cases  the  placenta  is  delivered  in  one  of  the  following  two 
ways  :  (1)  In  some  instances  a  portion  of  the  placenta  near 
its  centre  becomes  separated,  and  haemorrhage  from  the  torn 
uterine  sinuses  occurs  at  that  spot.  As  more  blood  is  effused , 
an  increase  in  the  area  of  separation  occurs  by  the  formation 
of  a  retro-placental  blood  clot.  The  centre  of  the  placenta  is 
thus  forced  down  towards  the  cervix,  where  its  foetal  surface, 


Fig.  120.— Separation  of  theTlacenta  h\  foiinatiou  of 
Retro-placental  Clot.     Diagrammatic.     (Varnier.) 

with  the  umbilical  cord  attached,  presents  ;  it  then  paKSses 
through  the  aperture  in  the  membranes  formed  by  the 
passage  of  the  foetus,  and  enters  the  vagina,  pulling  the 
membranes  off  behind  it  and  turning  them  inside  out.  This 
mode  of  .separation,  which  can  frequently  be  observed,  was 
first  described  by  iSchultze.  It  is  diagrammatically  rej)re- 
sented  in  Fig.  120.  and  is  shown  ad  naturam  in  Fig.  121,  in  a 
uterus  removed  from  the  body  after  death.     (2)  The  second 
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mode  of  separation  of  the  placenta  is  illustrated  in  Figs.  122 
and  123,  and  was  first  clearly  described  by  Matthews  Duncan. 
Detachment  com- 
mences at  the 
lower  pole,  whicli 
is  not  8ub^?cted 
to  the  same 
amount  of  com- 
pressior  as  the 
remainder  of  the 
placenta,  on  ac- 
count of  the  patu- 
lous condition  of 
th  cervical  canal, 
and  the  whole 
organ  is  gradually 
forced  into  the 
cervix,  the  upper 
pole  being  the  last 
to  leave  the  ute- 
rine cavity.  The 
edge  or  the  ute- 
rine surface  of  the 
placenta  presents 
in  this  case. 

The  mechan- 
ism of  the  latter 
mode  of  separa- 
tion has  been 
explained  by  Bar- 
Ijour  as  follows  : 
Wh(  retraction 
occurs  after  the 
expulsion  of  the 
child,  the  area  of 
the  uterine  sur- 
face is  much  di- 
minished ;  the  placenta,  being  an  inelastic  organ,  cannot 
follow  this  diminution  to  any  great  extent,  and  therefore 
becomes  detached,  the  uterine  wall  tearing  itself  away 
from  the  placenta.     This  process  begins  at  the  lower  pole, 
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Tig.  121.— Uterus  in  the  Third  Stage.  The 
placenta  is  inverted  and  detached,  lying  in 
the  lower  segment.  It  is  held  up  by  adhesion 
of  the  membranes  to  the  fundus.  A  small 
retro-plaeental  clot  has  been  formed.  (Bar- 
iMJur's  Anatomy  of  Labour.) 
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because  there  the  edge  is  entirely  unsupported.  Separation, 
thus  commenced,  is  advanced  by  each  recurring  contraction, 
and  ha?morrl;age  plays  no  part  in  this  mechanism.  In  the 
case  of  the  first-mentioned  mode  of  separation,  on  the  other 
hand,  relaxation  of  the  uterus  at  the  placental  site,  loading 
to  effusion  of  blood,  is  probably  the  initial  factor  in  its  pro- 


Bare  portion  of 
placental  site 


Fui.  122.-  Sciiaratimi  id  the  I'laccnta  from  bolow  upwards.     I>iaj,'ram- 

iiiatic.     (iJuinm.) 


duction  ;  this  mode  of  separation  will  therefore  be  met  with 
when  retraction  in  the  third  stage  is  inadequate.  It  has  been 
suggested  that  in  cases  of  fundal  insertion  of  the  placenta, 
the  same  result  may  occur  without  hajmorrhage  ;  the  central 
portion  of  the  placenta,  being  then  unsupported,  becomes 
first  detached  by  retraction  and  then  driven  downwards  by 
contractions,  thus  causing  the  ftetal  surface  to  present  in  the 
cervix. 
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The  separated  placenta  is  expelled  through  the  cervix, 
vagina,  and  vulva  mainly  by  the  action  of  the  accessory 
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Fio.  r23.— Uterus  in  the  Third  Stage.  The  placoiitii  presents  l>y  its 
edge,  and  is  adheix-nt  at  one  jKunt  to  the  uterine  wall  jjroduoing 
a  partial  inversion.  An  enormous  retro-placental  clot  has  been 
formed  which  was  the  cause  of  death.  (Harbour's  Anatomy  of 
Labour.) 

mu.scles  ;   uterine  contractions  are  at  this  stage  too  feeljle  to 
play  any  important  part  in  the  process  of  exj^ulsion. 

From   statistics   of  the   Rotunda   Hospital,   Dublin,   it 
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ppcars  that,  the  placenta  separates  by  the  Schultze  method 
nu.fh  more  commonly  than  by  the  other,  the  proportions 
being  about  83  to  17  p  cent.  It  also  ap()ears  that  the 
former  mechanism  is  the  more  favourable,  for  the  menibranes 
were  foimd  to  be  incomplete  three  times  more  often  with  the 
Matthews  Duncan  than  with  the  Schultze  mechanism. 
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The  Mechanism  of  Normal  Labour 

In  this  section  will  be  described  the  effects  produced  by 
the  expulsi'-e  forces  upon    he  ovum,  and  the  manner  in  which 

the  proc(  ^  of  ex- 
pulsion is  accom- 
plished. 

First  and  Second 
Stages. — It  will  be 
understood  that 
during  the  greater 
part  of  the  process 
of  labour  the  uterine 
contractions  do  not 
act  directly  upon 
the  body  of  the  foe- 
tus, for  the  latter  is 
completely  protec- 
ted by  the  amniotic 
fluid.  Pressure  is 
transmitted  to  the 
fcBtus  only  through 
this  fluid  covering, 
and  since  pressure 
is  transmitted  by 
a  fluid  medium 
equally  in  all  direc- 
tions, tha  effect 
must  be  mainly  of 
the  nature  of  general  compression  by  increase  of  intra-uterine 
tension  (general  or  indirect  intra-uterine  irressure)  (Fig.  124). 
In  this  way  an  expulsive  action  will,  however,  be  exerted 
upon  the  complete  ovum  (membranes  unruptured),  causing 
it  to  protrude  through  the  dilating  cervix,  and  in  some  cases 


Via.  124. — General  or  Indirect  Intra-uterine 
Pressure.     (Dukin.) 

The  .irr'jws  intlicatP  thf  <Hr»'Ctinn  of  tlie  fttrre  pxerttMl  by 
tlif  coiifractiiiK  iit*-i  us. 
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an  unnipturc<l  ovum  may  be  thus  c<  npletely  expelled  from 
the  uterus  ;  but  here  the  expulsive  forces  never  act  directly 
upon  the  body  of  the  <<Btu8  at  all.  While  the  membranes 
remain  intact,  or  when  sufficient  liquor  amnii  is  retained,  it 
follows  that  no  effects  injurious  to  the  fcetus  can  be  produced. 
The  direction  of  the  advance  at  this  stage  must  be  that  of 
least  rc'sihuince — viz.,  1 3  rough  the  expanding  cervix.  This 
direction  >vill  t  'epreseuted  by  a  line  drawn  at  right-angles 
to  the  pldiie  of  the  internal  os — the  axis  of  the  internal  os. 
When  the  uterus  is  made  erect  by  contraction,  and  there  is 
only  slight  lateral  obliquity,  the  axis  of  the  uterus  and  the 
axis  of  the  internal  os  are 
practically  identical,  and 
correspond  with  the  axis  of 
the  pelvic  brim. 

When  the  membranes 
have  ruptured  and  the 
greater  part  of  the  liquor 
amnii  has  escaped — i.e.,  to- 
wards the  end  of  the  second 
stage  of  labour — the  con- 
tracting uterire  wall  comew 
down  upon  the  body  of  the 
fcetus,  exerting  pressure  di- 
rectly upon  it  {direct  intra- 
uterine pressure)  (Fig.  125). 
The  driving  force  now  act.s 
upon  the  breech,  and  the 
line  of  advance  will  be  the 
line  of  the  foetal  axis  ;  this 
corresponds  under  normal 
conditions  to  the  axis  of  the  pelvic  inlet.  The  ti^rmfa-tal-axis- 
pressure  is  often  applied  to  the  uterine  force  at  this  stage. 
Force  thus  exerted  upon  the  trunk  of  the  foetus,  when  the 
head  is  in  the  pelvic  cavity,  will  cause  the  head  to  advance 
in  the  direction  of  that  part  of  the  pelvic  axis  to  which  it 
corresponds  at  tiie  time.  It  will  be  clear  that  prolonged 
pressure  in  these  circumstances  may  produce  injurious  effects 
through  direct  compression  of  the  body  of  the  foetus,  the 
placenta,  or  the  cord. 

In  normal  labour  the  progress  of  the  foetus  through  the 


Fi(i.  W). — I>irect  lutrii-iiteriiie,  or 
Ftitiil-Axis-ricssure.     ( 1  dikiii.) 
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birth-canal  is  watched  by  observing  the  advance  of  the  foetal 
liead  ;  the  relation  of  the  head  to  the  pelvic  brim  at  the 
commencement  of  labour  is  therefore  of  great  importance. 
It  has  already  been  stated  that  the  vertex  presents  in  96  per 
per  cent,  of  all  labours.  This  predominant  frequency  is  due 
to  two  causes  :  (1)  under  normal  conditions  the  foetal  ovoid 
adapts  itself  be^t  to  the  shape  of  the  uterus  when  the  head 
lies  below,  the  breech  above  ;   (2)  the  centre  of  gravity  of  the 
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Fi(i.  I'Jf!.— Vertex  Presentation.     First  Pof^ition  (L.O.A.). 
(F.iiubauf  and  Viirnier.) 

foetus  Ues  nearer  the  head  than  the  breech,  therefore  the 
foetus  will,  if  undisturbed,  float  in  the  liquor  amnii  with  the 
head  liclow. 

With  the  vertex  presii.  .ng,  the  fa^tus  may  occupy  four 
different  ;>o*i7/o«.y  .•  tlie  back  may  be  anterior  and  directed 
either  to  the  left  or  right  of  the  mother  ;  or  the  back  may  be 
posterior  and  directed  either  to  the  rigiit  or  left  of  the  mother. 
The  part  of  the  vertex  which  corresponds  with  and  indicates 
the  position  of  the  back  is.  of  course,  the  occiput  ;  this  is 
termed  tiie  denominatur  of  the  positions  which  are  named 
from  it  tlius  (Figs.  ll'U  to  12i))  : 
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Ist  position 
2nd       „ 
3rd       „ 
4th       „ 


Left  occipito-antorior  .  .  L.O.A. 

Ri};ht  (icfipito-antfiior  .  .  B.O.A. 

Uij^ht  occipitD-posterior  .  .  R.O.I'. 

Left  occipito-posterior  .  .  Ij.t).l*. 


The  term  position  thus  indicates  the  relation  of  tlie  back  of 
the  foetus  to  the  mother,  and  it  will  be  found  that  in  all  kinds 
of  presentation  the  four  positions  correspond.  In  th"  first 
and  third  positions  the  diameter  of  engagement  of  tl  '  ad 
roughly  corresponds  with  the  right  oblique  diametii  oi  the 


Flo.  12". — Vertox  Presentation.     Second  Position  (I5.0.A.). 
(Faraba'uf  and  Varnier.) 

pelvic  brim  ;    in  the  second  and  fourth  positions  it  corre- 
sponds with  the  left  oblique. 

The  frequency  of  the  various  positions  of  the  vertex  in 
earlier  editions  of  this  work  was  stated  as  follows  : 


1st  position 
2ud      ,, 
^ird       ,, 
■1th 


.  74%- 

.  5",', 

•  20% 

.  I'!/,- 


Right  ol)li(HiiMliiimtt(>r    .  !M",', 


Left 


•5"/ 


The  annual  reports  issued  by  Queen  Cliarlotte's  Lying-in 
Hosnital  contain  statistics  of  position  observed  in  the  large 
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number  of  cases  delivered  at  that  institution,  and  these 
statistics  give  quite  different  results.  Calculated  from  a 
series  of  10,000  consecutive  oases  the  percentages  of  fre- 
quency are  as  follows  : 

rlUght  oblique  diameter    .  67'1% 


let  portion 
2iid  „ 
:{rd  „ 
-1th      „ 


Left 


.  32-9% 


The  reports  show  a  remarkable  similarity  in  the  proportions 


Fio.  128.— Vertex  Presentation.     Third  Position  (R.O.P.). 
(Furabd'uf  and  Varnier.) 

met  with  in  each  year,  and  tlieso  figures  may  probably  be 
(•(msidored  more  accurate  than  the  older  statistics  wludi 
were  given  on  the  authority  of  Xiigele.  Although  differences 
of  opinion  as  to  the  exact  proportions  may  be  held,  it  is 
now  generally  agreed  that  tlie  first  is  the  most  frequent  and 
the  femrtli  the  rarest  ;  tlie  second  and  third  beiiig  more 
nearly  cciual  in  frequency. 

From  this  it  will  be  seen  that  the  vertex  engages  m  tlie 
right  oblique  diameter  much  oftener  than  in  the  left  ;  this  is 
mainly  <lue  to  the  fact  that  the  left  oblique  is  encroached 
upon  by  the  presence  of  the  sigmoid  flexure  and  rectum,  and 
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tlicrt  tore  docs  not  accommodate  the  head  so  well  as  its  fellow. 
Again,  the  first  position  is  three  to  four  times  more  frequent 
than  the  third  ;  this  is  to  be  iceounted  for  by  the  fact  tliat 
the  foetus  lies  more  easily  i  l  the  uterus  when  the  back  is 
anterior  tli  m  when  it  is  posterior.  In  the  latter  the  con- 
vexity of  the  foetal  spine  is  opposed  to  the  convexity  of  the 
maternal  lumbar  vertebra?,  while  in  the  former  the  ventral 
aspect  of  the  foetus  adapts  itself  easily  to  the  curve  of 
the  spinal  column.     In  the  fourth  position,  the  rarest,  the 


Fig.  I'Jit.— Vortox  l'ro>i'iit;iticm.     Fourth  I'dsitioii  (I..0.1'.). 
(l'"iiiiibu'iit'  anil  Vaiiiior.) 

conditions  are  the  least  favourable — viz..  engagement  in  the 
left  oblitjue  diameter,  and  posterior  position  of  the  back. 
As  we  shall  see.  the  posterior  position  of  the  back  is  also  apt 
to  cause  some  disturbance  of  the  normal  fcetal  attitude  of 
flexion. 

The  study  of  fnr  .i  sections  has  proved  that  when  the 
vertex  engages  in  the  ])elvic  brim,  owing  to  the  lateral 
incl'nation  of  the  head  and  to  other  causes,  one  parietal  bone 
frcuuently  lies  at  a  lower  level  than  the  other  ;  as  a  result 
th<  sagittal  suture  does  jiot  correspond  i>recisely  to  the 
ol)liciue  diameter,  but  lies  either  in  front  of  or  behind  it. 
riii>  i>  UiMiwn  ii.-  a-^if)i'-}iii-i)ii  ur  iKtriilal  tihli([Uilif.  I  sually 
K..M.  '  !'•» 
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the  head  inclines  to  the  posterior  shoulder,  the  anterior 
parietal  bone  is  below  the  posterior,  and  the  sagittal  suture 
nearer  the  promontory  than  the  symphysis  (anterior  asyn- 
clitism, anterior  jxtrietal  obliquity)  ;  sometimes,  however,  the 
sagittal  suture  lies  nearer  the  symphysis  than  the  promon- 
tory (iwsterior  asynclitism,  posterior  parietal  obliquity).     The 
former  is  found  chiefly  in  multipara-,  the  latter  in  primipar*, 
the  reason  being  that  in  primipar*  the  relatively  tense 
abdominal  walls  tend  to  keep  the  uterus  back  and  so  prevent 
tiie  body  of  the  foetus  from  coming  forward  into  the  line  of 
the  axis' of  the  brim  ;  accordingly,  when  the  head  enters  the 
brim  the  posterior  parietal  bone  is  lower  than  the  anterior 
(Fig  130,  (a)  and  (b)  ).     Sectional  anatomy  has  shown  that  in 
some  cases  (about  25  per  cent.)  this  lateral  inclination  is 
absent,  and  the  sagittal  suture  corresponds  to  the  oblique 
diameter  of  the  pelvis.     It  is  probable  that  under  normal 
conditions  asynclitism  is  corrected  very  early  in  labour. 

The  relation  of  the  head  to  the  pelvis    at  the  onset  of 
labour  in  the  four  positions  of  the  vertex  as  it  appears  when 
viewed  through  the  citlet  is  shown  in  Figs.  131  to  134.     It 
will  be  seen  that  the  sagittal  suture  roughly  corresponds  to 
one  of  the  oblique  diameters,  but  may  lie  a  little  in  front  or 
behind  it  as  asynclitism  is  more  or  less  pronounced.     At  one 
end  of  the  suture  lies  the  anterior  fontanelle,  at  the  other  end 
the  posterior  fontanelle.     If  the  head  is  well  flexed,  the  pos- 
terior fontanelle  is  lower  than  the  anterior  ;    if  the  head  is 
imjierfectly  flexed,  this  will  not  be  the  case.     These  points 
will  again  arise  in  connection  with  the  diagnosis  of  jiosition. 
In  passing  through  the  pelvis,  the  foetus,  in  additi-.i 
to  following  the  curved  line  of  the  pelvic  axis,  describes  a 
certain  definite  series  of  movements  which  alter  its  relations 
to  the     elvic  canal.     The  valuable  information  obtained  in 
recent  years  by  the  study  of  frozen  sections  of  women  who 
have  died  in  labour  has  made  it  nece.ssary  to  modify  certain 
of  the  older  views  regarding  the  nature  and  causation  of  these 
movements.     It  is  customary  to  describe  them  as  movements 
of  the  head,  but  in  reality  the  head  is  only  the  index  ; 
external  rotation  is  essentially  a  movement  of  the  trunk,  and 
it  is  probable,  as  we  shall  see,  that  the  same  is  also  true  of 
flexion  and  extension. 

It  will,  of  course,  be  understood  that  throughout  the  first 
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Fi(i.  130  ((().— Anterior  Asynclitisin;  Xiijielc's  ()bli(iuity.     (Humin.) 

Till-  Iriiiik  lii;«  ;i\vay  fidiii  tlw  iii:iU'i'ii:il  s|iiiii'. 


Fig.  l.'JO  (/.).— I'Dstcriar  Asynclitisiii.     (Ihiihui.) 

TliH  trunk  \[i>  cImsu  to  thi'  inotonial  -|iiiii'. 
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l-'io.  i:i1. -First  Vo-ition  of  the  Xeib'S  (L.O.A.),  Anterior  AsynclitiMn. 


and  second  stages  of  labour  there  is  a  more  or  less  continuous 
movement  of  descent.  Accompanying  this,  four  other 
movements  are  described— viz.  :  (I.)  Flexion  ;  (II.)  Inlenml 
Rotation  ;    (ill.)  E.iiension  :    (IV.)  Jie.stitiition  and  hhternal 

Rotation. 

I.     J/w/oM.— Sectional  anatomy  has  shown  tliat  under 
normal  conditions  the  head,  as  a  rule,  is  He.xed  befoie  lal)()ur 


Fii;.  l.TJ.— Soioiid  l'n>itii)n  of  the  Vertex  (It.O.A.). 
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I'm.  l.j;5.— Third  I'ositioii  of  flio  Wrtox  (R.O.r.).     lleatl  iiiirly 
well  Hexed. 

Ix'giiis.  Tlie  degree  of  flexion  is,  however,  subject  to  a  slight 
Viiriatioii,  even  under  normal  conditions  ;  when  fully  flexed 
the  chin  is  in  contact  with  the  ciiest.  l)ut  this  may  be  modi- 
fled  by  an  uinisually  high  jiosition  of  the  arms  (Fig.  11  o),  or 
by  other  causes.  Flexion  therefore  is  an  atliiuile,  not  a 
uioroneiit,  and  the  old  view  that  it  was  normally  ])roduced 
duiinji  labour  must   be  abandoned.     Disturbances  of  the 
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normal  foetal  attitude  of  flexion  at  the  onset  of  labour  are, 
however,  not  uncommon,  causing  the  head  to  enter  the  brim 
in  an  attitude  of  deficient  flexion  or  of  extension.  Dunng 
its  passage  through  the  pelvis  it  may  then  become  flexed, 
and  the  mechanism  of  the  process  may  therefore  be  briefly 
referred  to  but  it  must  be  understood  that  such  explanations 
are  superfl\iou8  when  the  attitude  of  the  foetus  before  labour 
is  normal.    The  conventional  explanations  of  the  movement 

of  flexion  are :  .       ,  ,       i  •    i     i    j 

(a)  The  Wedye  Theary.— When  the  fcetal  head  is  looked 

at  from  the  side  it  will  be 
observed  that  this  outline 
forms  a  wedge  with  un- 
equal sides  ;  the  apex  of 
the  wedge  is  near  the  pos- 
terior end  of  the  sagittal 
suture,  and  the  posterior 
side  is  steeper  than  the 
anterior  (Fig.  135).     In  a 
vertex  presentation,  when 
the  head   is  incompletely 
flexed,  the  steep  posterior 
side    of    the    wedge    will 
meet  with  less  resistance 
from     contact    with    the 
passages    than    the     an- 
terior— i.e.,    the     occiput 
will  advance  more  quick- 
ly than  the  sinciput,  and 
the   head   will   thus  tend 
!j   move   upon  the    occipito-atloid  articulation    into    the 
attitude  of  flexion.     This  effect  will  be   increased  by  the 
elastic  pressure  exercised  by  the  resisting  girdle  of  contact, 
for  this  pressure  is  applied  to  the  front  and  back  of  the  head 
at  slightly  different  levels,  th  is  forming  a  couple  of  forces, 
the  tendency  of  which  must  be  to  rotate  the  head  still  further 
upon  its  transverse  axis  so  as  to  bring  the  occiput  lower  than 
the  sinciput  (Figs.  13(5  and  137).     These  effects  will  be  pro- 
duced at  all  iRTiods  of  the  first  and  .second  stages  whether 
the  membranes  are  ruptured  or  not. 

(b)  Obliquity  of  the  Uterus.— li  has  been  mentioned  that 


Fi(i.  i:{5.— Effect  o'  the  Wedire  Shape 
of  the  Head  in  prodiKing  Flexion. 
(Modified  from  Gulabin.) 
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the  gravid  uterus  at  term  is  normally  inclined  a  little  to  one 
or  other  side  of  the  middle  line,  usually  to  the  right.  From 
this  it  has  been  argued  that  force  transmitted  in  the  uterine 
axis  will  be  directed  obliquely  to  the  side  opposite  to  that  to 
which  the  uterus  is  inclined.  Therefore,  with  right  uterine 
obliquity,  when  the  occiput  lies  to  the  left,  the  greater  force 
applied  to  the  posterior  end  of  the  head  will  promote  flexion 
by   causing   the   head    to    move   upon   the   occii)ito-atloid 


Vu;.  l.'iU.  Vertex  rrL'sontatioii.  First  Position.  The  licii.l  is  incom- 
jiU'tolv  Ucx(h1,  the  diiimotcr  of  cn;ij!i;.'oineiit  licitif;  aiii>roxiiniitelv  the 
()((.i]ii'to-froiital ;  pelvis  divided  in  rij;ht  oblique  diameter.  (Faraba'uf 
and  V'arnicr.) 

articulation.  If  the  obliquity  of  the  uterus  should  be  left 
instead  of  rieht,  then  extension  would  be  promoted  instead  of 
flexion,  the  uterine  force  acting  more  ])owerfully  upon  the 
sinciput.  It  is  probable,  however,  that  little  importance  can 
be  attached  to  this  mechanism  under  normal  conditions,  for 
when  the  uterus  contracts  it  tends  to  become  erect,  thus 
diminishing  its  lateral  obliquity  ;  the  position  it  occupies 
wheti  at  rest  can  have  no  effect  upon  the  advance  of  thehead. 
It  must  be  recollected  that  when  flexion  is  deficient  the 
diameter  of  engagement  is  longer  than  when  it  is  complete 
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(Figs.  130  and  137),  and  the  difficulties  attending  the  passage 
of  the  head  are  consequently  greater.  When  the  hea(l  is 
fle.xed  to  the  greatest  possible  extent,  the  sub-occipito- 
bregniatic  diameter  engages.  The  shape  of  the  head  in  the 
plane  of  this  diameter  is  shown  in  Fig.  138,  a  ;  its  dimensions 
are  well  within  those  of  the  pelvic  brim  or  cavity.  When  the 
head  is  less  fully  fle.xed  the  sub-occipito-frontal  diameter 
becomes  engaged  ;  the  shape  and  size  of  the  plane  of  this 
diameter  are  shown  in  Fig.  138,  h.     This  plane  is  approxi- 


VU:  i;iT.  -AVrtcx  I'rcsentiitioii.  First  rosition.  The  hciid  is  (Miinjilctcly 
Jlcxod,  thodianicterof  ongii^'ciiiPiit  beiiij;  the  sub-occiiiitD-lncgiiiatic. 
(FaralKi'uf  uiiil  Variiier.) 

niately  quadrilateral,  and  is  therefore  not  so  well  adajitcd 
to  i)ass  easily  through  tiie  pelvis,  while  its  dimensions  are 
of  course  greater  than  those  of  the  sub-occipito-bregmatic 
plane.  When  the  head  is  mid»vay  between  complete  flexion 
and  com])lcte  extension,  tlie  occipito-frontal  diameter 
engages,  and  the  plane  of  this  diameter  has  the  same  shape, 
but  is  of  even  larger  size  than  the  sub-occipito-frontal 
(Fig.  130).  It  will  therefore  l)e  apparent  that  comjileto 
flexion  of  the  licad  is  of  great  mechanical  advantage  in  a 
vertex  presentation,  since  m  this  position  the  plane  of 
engagement  is  not  only  the  smallest  possible,  but  also  of  a 
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s'liape  which  will  lOiuUly  puss  thioiijih  tlu*  lu-lvir  o'.nal.  It  is, 
howevi-r,  piohahle  that  at  the  .»t>^'iiiiiiii<,'  of  lain  iir  thi'  head 
usually  engages  in  the  suh-occipito-fioiital  plane,  or  in  a 
plane  intermediate  l)etween  this  and  the  suh-oeeipito- 
hiegmatie,  and  if  the  dimensions  of  the  head  and  the  |)elvis 
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Fio.  13S. — fi.Thc  I'li-itidii  uiid  Slmpt'  of  thoSuh-Ocriiiitn-lJicfiiniitic  I'liine 
of  tlic  I''(itiil  Ili'iid.  /',  'J  lit"  I'usitioii  iiiul  Shiijn-  nf  the-  Siib-Occiiiilo- 
Frontiil  I'laiic  of  tlie  Fotal  lliml.     (1v1,umv.) 


are    normal,    it    may    2)ass    through    vithout    any    marked 
increase  of  flexion  being  produced. 

Jl.  Jntcnidl  KoUttion. — The  head  entc:-.  the  pelvic  hrim. 
as  we  have  seen,  ^'ppro.vimately  in  the  ol)li({ue  diameter  :   in- 
tcniid  rot;itiou  i^  :i  movcniciit  wliich  cai'rics  the  head  into  tlie 
antero-posterior  diameter  of  the  pelvic  outlet.     The  advan 
tagc   gained   by   this   movement    is   that    the   diameter   of 
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•>ngagoment  is  brought  into  Uie  longest  diamctiT  of  the  pelvic 
outi  't,  for  when  the  coccyx  is  extende<l  the  antero- posterior 
measures  about  5|  Indies.  In  the  fiist  and  second  positions 
internal  rotation  almost  always  brings  the  occiput  forwards 
under  the  pubic  arch  ;  in  the  third  and  fourth  positions  the 
same  thing  usually  occurs  ;  but  sometimes,  from  causes 
which  will  be  mentioned  later,  the  occiput  rotates  backwards 

into  the  sfTal  hollow 
while  the  sinciput  comes 
to  the  front.  In  the  first 
and  fourth  positions  the 
direction  of  forward  rota- 
tion is  from  left  to  right  , 
in  the  second  and  third 
from  right  to  left. 

Foricard    Rotation    of 
the  Occiput. — The   essen- 
tial cause  of  this  move- 
meit  is  the   influence  of 
the    sloping   pelvic    floor. 
As  we  have  seen,  the  soft 
parts  forming  the  pelvic 
floor  slope   from    behind 
forwards  and  downwards, 
and   from  the  sides,  for- 
wards,   downwards,    and 
inwards  —  towards      the 
middle  line.     Therefore  a 
body  coming  in  contact 
with  any  part  of  the  pel- 
vic floor  will  be  directed 
by  it  forwards  and  down- 
wards under  the  pubic  arch.     When  the  head  is  fltxed  the 
l)()sterior  part   of  the  vertex   reaches  the    pelvic  floor    in 
advance  of  the  anterior  (Fig.  137),  and  is  accordingly  directed 
forwards  by  its  slope  ;    in  other  words,  the  occiput  rotates 
Uiider  the  pubic  arch.     This  will  occur  whether  the  occiput 
lies  in  an  anterior  or  a  posterior  position.     Since  the  pelvic 
floor  is  deficient  anteriorly  in  relation  to  the  wide  pubic 
iircli.  the  ]»art  of  the  head  which  moves   forward  is   moving 
in  tlie  direction  of  least  resistance,  and  there  is  nothing  to 


Via.  lai".— The  Position  and  81iiii>c  of 
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oppose  it.  Tho  movement  of  forward  rotation  is  mueli 
longer  in  the  ease  of  posterior  than  anterior  positions  of  the 
vettex,  the  ditTerenee  being  represented  by  about  a  (juarter 
of  a  cirele. 

Braune's  seetion  of  a  woman  wiio  (bed  (hiring  the  seeond 
stage  (Fig.  KXt)  shows  tlie  movement  of  inti-rnai  rotation  in 
progress,  tlie  oeeiput  eoming  forwards,  wJiile  (Uhitati<tn  of  the 
vulva  lujs  begun. 

Jiackimrd  Rutntion  of  thf  Occiput.— U,   in  an  oeeipito- 
posterior  position,  the  head  is  e.xtended  so  as  to  bring  the 
..e(;|>it(i-'fr<!!fal  (Uameter  into  tlie  pelvie  brim,  the  anterior 
end  of  the  vertex  will  form  its  lowest  jart.     WIk  u  this  p..;t 
reaehes  the  pelvie  lloor  it  will  be  direeted  downwards  and 
forwards     under    the     pubic 
a. -eh,    and    the    oeeiput    will 
eonseciuently  pass  baekwards 
into  the  sacral  h(jllow.     The 
primafy  cause    of   backward 
rotation    is   tlierefore    exten- 
sion of  the  vertex.     While  it 
is  extremely  rare  in  anterior 
positions,    extension    is    not 
uncomnion  in  posterior  jiosi- 
tions,  and  is  amply  accounted 
for    by   two    considerations  : 
(1)  In  posterior  positions  the 
general  attitude  of  flexion  is 
disturbed  by  st.me  degree  of  extension  of   tlie  sjiine  which 
results  from  the  opposition  of  the  two  convexities  of  the  fietal 
back  and  the  maternal  lumbar  vertebne  ;  if  the  fa;tal  spine 
becomes  extended  the  fa-talhead  will  become  extended  also. 
This  implies  that  some  degree  of  extension  is  present  at  the 
commencement  of  labour.     (2)  Extension  may  be  produci-d 
or  increased  during   labour  by  the  unfavourable  jiosition  in 
which  the  head  is  placed  (Fig.  140).     The  widest  part  of  the 
ftctal  head  lies  behind  its  centre  and  corresjionds  to  the 
bi-parietal  diameter.     In  a  posterior  position  this  diameter 
lies  behind  the  obli(iue  diameter  of  tlie  brim,  between  the 
sacral    promontory    and     tlie     ilio-pectineal    eminence — a 
position  where  space  is  limited,  and  it  therefore  meets  with 
opposition  to  its  descent.     The  narrow  sincipital  end,  on  the 


Fid.  14(1.— Occipito.Piistt'iior  I'dsi- 
tiipu  of  tho  Vi-rtex      (llonnaii.) 
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othiT  Jiaud.  lii-s  in  tlu-  widost  jxii-t  of  the  pelvis  wliere  it  can 
lU'sc-cnd  i-asily  :  i-oiisociunitly  the  head  becomes  exteiuU-d. 
Anotlier  possiljle  factor  in  the  pr-iductiou  of  backward 
rotation  mav  also  be  mentioned.  If  the  vertex  is  soextencU-d 
as  to  make  "tlie  oecipito  frontal  the  diameter  of  engagement, 

the  lengtli  of  the  transverse  diame- 
ter of  tlie  pelvic  cavity  will  form  a 
nu'chanical  obstacle  to  forward  rota- 
tion of  the  occiput.  This  diameter 
measures  4.^  inches — i.e..  al)out  the 
same  as  the  occipito-frontal  ;  yet. 
if  forward  rotation  occurs,  the  liead 
must  pass  through  this  diameter 
before  the  occiput  can  reach  the 
pubic  arch.  It  will  clearly  be  easier 
for  the  occiput  to  pass  backwards, 
thus  bringing  the  diameter  of  en- 
gagement immediately  into  the  long 
diameter  of  the  outlet.  If  the  ver- 
tex is  tlexed.  no  difficulty  will  be 
occasioned  in  forward  rotation  by 
the  length  of  the  transverse  diame- 
ter. In  the  ''ase  of  certain  varie- 
ties of  contracted  pelvis  the  iiiclincil 
l)I(niei  of  the  idchifon  control  the 
movement  of  internal  rotation,  but 
for  the  reasons  stated  on  p.  41.'}  they 
are  probably  inoperative  in  normal 
labour. 

It  will  be  understood  from  what 
has  been  said  that,  while  backward 
rotation  may  exceptionally  occur  in 
anterior  positions,  this  occurrence  is 
extremely  rare  and  can  oidy  be  ren- 
dered possible  by  marked  extension 
of  the  head.  In  posterior  ])ositi()iis  it  occurs  in  about  one 
ease  in  ten.  Winn  backward  rotation  takes  place  the  con- 
dition is  call."!  a  pf  .'■.^i.'<l('nl  occipHn-poKferior  or  facf-f(>-i>i(l)i.^ 
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111.   A'.cV  "^/k/'.- -After  internal  rotation  has  been  com- 
l)lete(l  the  head  emerges  at  the  vulva,  the  occiput  coming 


-i^ 


MECHANISM 


:kh 


(Ir 
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first,  then  successively,  the  vertex,  forehead,  and  face. 
When  the  cliin  shdes  over  the  edge  of  the  perineum,  it  of 
course  becomes  separated  from  tlie  diest-wall— J.e.,  the 
head  becomes  extended.  It  is  probable,  however,  that 
extension  begins  earlier  than  this,  and  is  in  fact  part  of  a 
general  change  in  the  attitude  of  the  foetus  which  takes 
place  towards  the  end  of  the  second  stage.     The  attitude  of 


Vic.  1 1 1.— Showing:  the  Position  of  tho  Shnuldeiv  before  thn 
Movomcnt  of  Hxtcniiil  Rotiitioii. 

the  fcftus  shown  in  Fig.  141  is  the  same  as  that  seen  in  ufrw 
in  Fig.  142.  Wlicn  carefully  examined  it  will  be  noticed  that 
tlexi.m  of  the  trunk  is  not  nearly  so  marked  as  before  the 
onset  of  labour,  this  eli;mge  being  clearly  iiidicated  by  the 
interval  which  here  exists  l-ctween  the  folded  arms  and  tlie 
knees.  The  chin  is  also  no  longer  in  ccmtact  with  the  chest . 
In  other  words,  exltiisiuii  iias  already  begun  ;  it  is  probably 
a  normal  occurrence  at  this  stage  of  lal)our.  Complete 
extension  of  the  h(  iil  only  occurs,  however,  in  the  actual 
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process  of  expulsion  through  the  vulva.  The  steps  of  tliis 
process  are  shown  m  Figs.  142  and  143.  It  will  be  observed 
that  the  interval  between  the  chin  and  the  chest  wail 
progressively  increases  as  the  head  is  expelled,  while  the 
back  of  the  neck  becomes  bent  over  the  pubes. 

IV.  Restitution  and  External  Rotat ion. —Thcfic  are  move- 
ments of  the  neck  and  trunk,  the  head  being  merely  the 


Via.  145. — ShDwing  tlio  Positimi  of  tlie  Iloiid  ami  Shoulders  after  tlie 
Movement  of  External  Kotation. 

index.  (1)  Restitution. — While  the  head  is  emerging  in  the 
antero-posterior  diameter  of  the  outlet,  the  shoulders  engage 
in  the  oblique  diameter  of  the  brim  (Fig.  144).  In  this 
attitude  there  is  slight  torsion  of  the  neck,  and  when  the  head 
is  free  a  slight  movement  occurs,  bringing  it  back  into  its 
normal  relation  to  the  bis-acromial  diameter.  In  first  and 
fourth  vertex  positions  this  movement  is  represented  by  a 
slight  turn  of  the  occiput  to  the  mother's  left  ;  in  second 
and  third  to  the  mother's  right. 
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(2)  External  Rotation  represents  the  movement  of  the 
shouder.  from  the  obli.ine  ^^'--^er  of  the  hnm  o  th 
antero-posterior  diameter  of  the  outlet^  m  -  -■'  ^  -; 
born  The  anterior  shoulder  rotates  forwards  undci  the 
':  e  a  el,  and  in  flrst  verte.  positions  th,s  movement 
e  r  es  .1  .  oceiput  still  furthe-  ^  .and  to  the  '""»-- /i'^' 
s  L  the  face  is  now  directed  to  the  right  th.gh  (t.g.  Uo). 
External  rotation  is  thns  a  continuation  of  the  n.ovenu.nt  of 

"lltunneeessary  to  describe  separately  the  movements  of 
the  iK^d  in  all  four  positions  of  the  vertex.    I'oster.or  pos.- 


tions  differ  from   anterior  chiefly   in   their  liability   to  he 
^  ^ia  el  with  deficient  flexion  and  in  the  var.al.on  o    tlu- 
;  :^'m^n    of  internal  rotation  which  is  thus  brought  about 
A     .egards  internal  rotation,  the  cond.tums  winch  .nd  c 
orwlrd  or  backward  rotation  have  been  nuhcated.     in 
movements  of  restitution  and  external  rotation,  the  occ.pu 
Tw^s  n-ves  to  the  side  where  it  lay  at  the  commencement 

"'    E«:ct  of  Labour  upon  the  F«tal  Head.-  The  p-ssure  to 
^vhich  thehead  is  subjected  during  labour  occas...ns  certain 
^::;t' tin  the  relatlns  of  the  nu>vable  bones  ..^ 
of   the   skull   1o   <.ne   anolhcr  ;    these   changes  aw   tnnu.l 
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h'lo.  117. — Sli^rht  Moiililing  of  tlio  Fu'tiil  Ileiidiii  Vortex  rrosontiitiun, 
with  siP:dl  Caput  about   the  iniildlo  of  the   IJight   Parietal   Bono. 


(limiiM.) 


"iio  linear  imtline  roiirrsPin     tin-  sliupc  of  tli*'  lirail  I't'foiv  lalnmr. 


I'in.  US. — Kxtroiup  ^fimldiiig  of  tho  I'Vi-tal  Ilt-ad  in  Vortox  Pio-ontatioii, 
with  Large  Caput  on  tho  posterior  piirt  of  tho  liight  Parietal  Hone. 
(Buniin.) 

niouldimj  of  the  '..cad.     The  tabular  portion  of  the  occipital 
bone   becomes   depressed   so   as   to   deepen   the   posterior 
fontanelle,  while  the  edge  '-*  tho  bone  alides  under  tho 
E.M.  20 
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posteiiur  edges  of  the  parietal  bones  (Fig.  M<i).  The  same 
ehange  oecurs,  hut  to  a  less  marked  extent,  at  the  sagittal 
suture  ,  one  or  other  parietal  hone  becomes  slightly  depressed 
beneath  its  fellow  along  the  sagittal  suture.  The  general 
effect  of  these  changes  is  also  seen  in  an  altered  shape  of  the 
ftetal  head  ;  the  pressure  of  the  girdle  of  contact  is  applied  in 
the  plane  of  the  sub-occipito-bregmatie  or  sub-occipito- 
frontal  diameters  ;  this  plane  therefore  becomes  somewhat 
compressed,  while  eomi)ensatory  elongation  occurs  m  the 
plane  at  right  angles  to  it-  i.e.,  the  occipito-mental  plane. 
The  head  consequently  becomes  lengthened  in  its  occipito- 
mental diameter  (occipital  tuberosity  to  point  of  chin)  and 

shortened  in  its  sub-occipito- 
frontaldiameter(Fig.  147).  The 
effect  of  moulding  in  occipito- 
posterior  positions  is  described 
on  p.  342.  The  degree  of 
moulding  met  with  is  propor- 
tional to  the  pressure  to  which 
the  head  is  subjected  during 
labour  ;  in  the  case  of  an  over- 
sized head  or  an  uruler-sized 
pelvis  extreme  moulding  of  this 
ty])e  may  occur  (Fig.   148). 

The  pressure  of  the  girdle 
of  contact  upon  the  head  also 
indirectly  produces  changes 
in  the  scalp.  As  the  head  is 
driven  down,  and  the  passages  dilate,  the  part  of  the  scalp 
lying  in  the  centre  of  the  birth-canal  is  free  from  ])ressure, 
while  the  part  immediately  above  and  around  it  is  firmly 
compressed  by  contact  with  the  maternal  tissues.  From 
interference  with  venous  return  effusion  of  serous  fluid  into 
the  subcutaneous  cellular  tissue  takes  place  ujmn  the  exposed 
area  of  the  scalp,  forming  a  swelling  known  as  the  caput 
mirrcihtiieiini.  It  is  clear  that  this  change  will  occur  at  the 
end  of  the  first  and  during  the  second  stages  of  labour; 
it  is  .seldom  met  with  until  after  the  membranes  have  rup- 
tured. In  the, /ins/  posifhii  of  the  vertex  the  right  parietal 
bone  lies  in  frcmt  of  and  lielow  the  h-ft,  and,  owing  to  the 
flexed  position  of  the  head,  the  posterior  end  of  the  bono 


Fl(i.  Hi*.  Ciip"^  Snccoilaiioiiiii 
in  First  Vertex  Position. 
(l{ib«'in()nt-J)essaif.'nes  and 
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lies  at  a  lower  level  than  the  anterior.  The  exjtosed  area 
therefore  corresponds  to  the  posterior  end  of  tiie  rij^lit  parietal 
lioiie,  eh)se  to  the  sajfittal  stiture  (Figs.  1:5 1  and  i:!2).  and  in 
this  position  the  caput  forms.  The  size  of  the  eapiit  is  pro- 
portional to  the  degree  of  compression  -  whieh  again  depends 
upon  the  relation  in  size  of  the  head  and  the  pelvis  and 
to  the  length  in  time  wiiich  ela[)ses  between  rui)tnre  of  the 
membranes  and  expulsion  of  the  head.  The  ])resence  of  a 
large  caput  upon  the  head  is  therefore  an  important  sign  of 
dilHculty  in  labour.  The  side  of  the  head  upon  which  the 
cai)ut  is  formed  depends  upon  position  ;  its  e.vact  ])lace 
upon  the  paiietal  bone  depends  ujjou  the  degree  oijie.rion  of 
the  head.  In  first  and  fourth  i)ositions  it  is  on  the  right 
parietal  ;  in  second  and  third  positions  u]iom  the  left  ; 
when  the  head  is  fully  flexed  it  is  placed  far  back,  dose  to  or 
oveiIa])ping  the  i)osterior  fontanelle  ;  when  the  head  is 
incomi)letely  flexed  it  will  be  found  nu)re  anterior,  and  may 
even  be  near  the  anterior  fontanelle.  The  usual  location  of 
the  caput  is  therefore  as  follows  : 


1st  position 
4th 


I'osterior  end  of  rij;ht  purietMl 
I'osterior  eml  of  left  purictixl 
Middle  or  frr»nt  of  left  J)iirictal 
Middle  or  front  of  ri^'ht  parietul 


Hut  if  in  third  and  fomth  positions  the  head  is  well  flexed, 
the  capi  '  will  be  formed  nearer  the  posterior  part  of  the 
bone. 

if  after  internal  rotation  has  occurred  the  head  is  long 
delayed  on  the  pelvic  floor,  a  rnpitt  will  form  upon  the  part 
of  the  seal')  which  ])rescnts  at  the  vulva — i.e.  the  region  of 
the  occipital  bone  near  the  p  4erior  fontanelle.  This  i.s 
sometimes  called  the  secondary  caput  succedaneum  :  its 
place  is  the  same  in  all  ]»ositions  of  the  vertex  when  forward 
rotation  of  the  occiput  has  occurred  ;  it  will  be  found  upon 
the  sinciput  in  face-to-pubes  cases. 

It  will  be  seen  that  the  jiosition  of  the  caput  and  the 
nature  of  the  moidding  are  useful  indications  of  the  j)osition 
occupied  by  the  head  in  the  ])elvic  cavity.  They  must  be 
noted  immediately  after  bir*^h.  as  moulding  often  disappears 
in  a  few  hours,  and  the  ca])ut  is  always  absorbed  in  from 
twenty-four  to  forty-eight  hours. 
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The  Management  of  Normal  Labour 

In  tliis  section  will  be  considered  (L)  antiseptics  ;    (IL.) 
diagnosis  ;   (III.)  management. 

I.  Antiseptics.— Every  ea-e  of  labour  nuist  be  conducted 
with  the  most  scrupulous  attention  to  surgico'  cleanliness  on 
the  part  of  all  who  are  in  attendance  upon  the  patient. 
Puerperal  infection  is  due  in  the  overwhelming  majority  of 
instances  to  the  introduction  of  pathogenic  organisms  into 
wounds  of  the  genital  canal  ;  there  may  be  a  few  exceptions 
to  this  rule,  but  they  do  not  impair  its  general  force.  Under 
ordi-ary  circumstances  surgical  cleanliness  in  obstetric  work 
cannot  be  attained  without  the  free  use  of  antiseptics  ;  it  is 
probable  that  '  aseptic  '  midwifery  will  always  be  restricted 
to  lying-in  institutions.  The  great  majority  of  women  will  no 
doubt  at  all  times  prefer  to  give  birth  to  their  children  in 
their  own  homes,  where  circumstances  are  usually  xuifavour- 
able  to  the  organisation  of  the  innumerable  details  of  aseptic 

work. 

Pre iKtraf ions. — The  greatest  care  must  of  course  be  taken 
in  preparing  instruments,  catheters,  douche  tubes,  etc..  before 
use.  These  and  other  obstetric  instruments  such  as  forceps 
can  conveniently  be  boiled  immediately  before  use  in  the 
patient's  room  in  the  obstetric  steriliser  shown  in  Fig.  InO. 
Tiiis  appliance  is  made  of  suitable  length  to  take  tlu-  usual 
obstetric  instruments,  and  can  be  carried  in  a  bag  of  ordinary 
size.  Before  use  they  must  then  be  taken  carefully  from 
the  sterili-er  and  immersed  in  a  solution  of  carbolic  acid 
1  in  40,  out  of  which  they  slumld  be  taken  only  for 
immediate  application.  Catheters  and  douche  nozzles 
should  always  be  boiled  immediately  before  use. 

The  vulvn  always  requires  disinfection  ;  in  the  case  of 
cleanly  persons  this  is  comparatively  easy  ;  in  wonu'U  whose 
habits  and  surroundings  are  uncleanly  it  may  be  very 
difficult,  so  that  the  vulva  beconu>s  a  definite  souice  of 
possible  infection.  It  would,  without  doubt,  be  an  advan- 
tage in  all  cases  to  shave  and  disinfect  the  vulva  as  for  a 
surgical  operation,  but  th:«  would  be  misuiulerstood  and 
resented  in  private  practice.  Tlie  vulva  should,  however, 
be  shaved  under  ana?sthesia  before  performing  any  of  the 
obsvetric   operations.     Wlicther  shaved  or  not   the   vulva 
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should  1)0  well  cleansed  with  soap  and  water,  then  witli 
fresh  water,  and  finally  thoroughly  swabbed  with  an  anti- 
septic solution  ;  for  this  purpose  carbolic  acid  (I  in  40)  or 
one  of  the  coal-tar  products  such  as  lysol  or  izal  (1  in  IfiO— 
i.e..  a  teaspoonful  to  a  pint)  is  preferable  to  mercurial 
solutions,  for  frequent  swabbing  is  retiuired  during  labour, 
and  the  mercurial  solutions  when  freely  used  cause  a  good 
deal  of  irritation  of  the  mucous  surfaces.  Only  perfectly 
clean  and  fresh  linen,  or  clean  pads  of  absorbent  wool, 
should  be  allowed,  after  the  external  genitals  have  been 
disinfected,  to  come  in  contact  with  them.  Sets  of  sterilised 
swabs  and  towels,  prepared  for  u.se  during  labour,  can  be 
obtained  from  surgical  instrument  makers.     Tiie  h<(H(lf<  and 


Fig.  150.— Obstetric  Steriliser. 

forearms  of  the  medical  attendant  and  the  nur.sc  should  first 
be  scrubbed  for  five  minutes  in  hot  water  and  soap  with  a 
hailed  nail-bru^h  ;  then  the  soap  rinsed  off  in  fresh  hot  water, 
and  the  hands  finally  immer.sed  for  two  to  three  minutes  in  a 
solution  of  1  h\  1.000  biniodide  or  perchloride  of  mercury. 
It  is  almost  .superfluous  to  point  out  that  it  is  impossible  to 
sterilise  the  hands  without  first  removing  the  coat,  turning 
the  shirt-sleeves  up  above  the  elbows,  and  removing  rings 
from  the  fingers.  If  the  hands  liave  recentlv  been  infected 
from  contact  with  a  .septic  midwifery  case  or  a  suppurating 
wound,  especial  care  must  be  taken,  for  it  is  well  known  that 
skin  actually  infected  with  pathogenic  organisms  is  extremely 
difficult  to  sterilise,  and  the  usual  process  should  be  repeated 
two   cr   three   times.     Under  these   circumstances   rubber 
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glovfs.  prt'viously  »»(>ilf(l  for  ton  minutes,  sliould  also  in  all 
cases  be  used.  If  the  pmautioiis  nie!iti«)ne(l  above  are 
taken,  tlie  routine  use  of  rubber  gloves  in  conducting  labour 
is  unnecessary,  and  tli  -ir  cost  forms  an  obstacle  to  their 
genera!  adoption  in  all  classes  of  midwifery  i)ractice.  liut 
in  the  cases  of  patients  suffering  from  infectious  discharges, 
whether  of  soccitic  or  septic  origin,  sterilised  gloves  should 
always  be  worn  not  alone  in  the  patient's  -rest,  but  also 
to  protect  the  hands  of  the  attiiidant  .ro  .nfection,  and 
thus  render  it  practicable  for  him  to  attend  other  cases  with 

safety. 

It  will  be  observed  that  this  technique  falls  short  m  some 
respects  of  tliat  considered  necessary  for  surgical  operations. 
Stiict  surgical  technique  would  require  complete  shaving  ard 
disinfecticn  of  the  vulva  before  delivery,  the  use  of  sterilised 
rubber  gloves  by  tin  medical  and  nursing  attendants, 
and  the  provision^  of  a  large  and  costly  supply  of  sterilised 
dressings,  towels,  coverings,  etc.  This  again  would  involve 
the  provision  of  hospital  accommodation  for  all  ccnfinemeiits 
among  the  [)oorer  classes  of  society.  For  a  normal  confine- 
ment such  elaborate  technique  is  unnecessary,  because 
internal  manipulation  can  be  reduced  to  a  minimum  ;  but 
when  interference  requiring  niternal  manipulation  is  required, 
the  fullest  surgical  technique  is  a  necessity. 

It    mus'    be    remembered    that    clothing    also   becomes 
infected  by  contact  with  septic  discharges,  and  possibly  also 
by  exposure  to  the  atmosphere  of  an  ill-ventilated  room  in 
which  a  septic  case  is  lying.     Therefore,  in  the  case  of  an 
obstetric  nurse  who  has  attended  a  septic  case,  the  disinfec- 
tion of  her  clothing  becomes  a  matter  of  the  greatest  imi)or- 
tance.  and  it  is  the  duty  of  the  medical  man  under  whom  she 
works  to  see  that  these  precautions  are  carried  out.     All 
washable  articles  should  be  boiled  ;    t'le  others  should  be 
sent  to  the  local  sanitary  authority,  by  whom  they  will  be 
eflficieiitly  disinfected  by  heat.     Wliat   is  requisite  for  the 
nurse  is  also  requisite  for  the  medical  attendant,  although 
the  danger  in  his  case  is  less  because  he  is  .  ot  exposed  to  tlu' 
risk  of  contact   with   septic  materia!  for  s  ich  a  long  period 
as  the  nurse.     A  complete  change  of  clothing  is,  liowever. 
absolutely  necessary  before  passing  from  a  case  of  infectious 
fever,  of  puerperal  or  surgical  infection,  or  of  suppuration 
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of   aiiv    kiiul.    to  om-  of    normal  labour.     Wlu-n   u   sc-pt.c 
case  lias  beiii  examined  witl.out  gloves  being  used,  repeated 
disinfection  of  the  hands  must  be  carried  out,  iMid  gloves 
used  for  all  purposes ;  it  is  well  recogt.istd  that  skm  wliicli 
has  been  exposed  to  contamination  by  virulent  baott  ria  is 
exceptionally  difficult  t.)  sterilise,     if  these  precautions  arc 
taken,  it  is  not  necessary  for  the  medical  attendant  or  the 
nurse  to  be  suspended  from   obstetric   work  for  a   .onger 
period    than  is  required  for  die   due   performance   of   the 
various  steps  in  disinfection  ;   mere  abstinence  from  worn 
and   lapse  of  time  (although  the  latter  may  dunnush  the 
virule.ice  of  organisms  deposited  upon  skin  or  elothnig)  are 
not  disinfecting  agents  ;  they  cannot  be  relied  upon  ahme, 
and   if    other  methods    are   efficiently   practised   they    arc 

unnecessary.  . 

Of  the  many  antiseptic  substances  employed  in  surgery, 
there  is  a  general  consensus  of  opuiion  that  the  mercurial 
salts  are  the  most  reliable  for  the  disinfection  of  the  skin. 
Biniodide  is  preferable  to  perchloride  of  mercury,  because  it 
is  a  slightly  more  powerful  germicide,  does  not  roughen  the 
skin  wh-r.  frequently  used,  and  does  not  coagulate  albumen, 
nor  corrode  steel  instruments.     The  bactericidal  action  of  a 
solution  of  biniodide  of  mercury  is  increased  by  an  admixture 
of  alcohol  in  the  proportion  of  three  parts  of  solut  on  to  one 
of  methylated  spirit.     Rubber,  glass,  or  metal  instruments 
should  all  be  sterilised  by  boiling. 

The  question  of  vaginal  douching  will  be  most    con- 
veniently  considered   when  dealing   with   the   puerpenum 
(p    544)    but  it  may  be  stated  here  that  douching  is  un- 
necessary before  or  during  labour  in  a  normal  case  when  the 
vaginal  canal  is  healthy.     When  the  membranes  rupture, 
and  again  when  the  body  of  the  child  escapes,  the  passages 
are  flushed  from  above  with  a  large  ciuantity  of  sterile  fluid 
(the  liquor  amnii),  which  serves  all  the  mechanical  purposes 
of  a  douche  and  has  none  of  its  attendant  risks.     Sometimes 
the  amniotic  .sac  becomes  infected  during  labour,  usually 
after  but  sometimes  before,  rupture  of  the  membranes,  and 
then 'of  cour.se  this  advantage  is  lost,  and  if  the  condition  is 
recoc^nised  douching  should  be  employed.     The  be  =t  solution 
to  use  durimj  labour  is  peroxide  of  hydrogen,  in  the  strength 
of  5  volumes  ;  this  is  a  non-toxic  and  non-irritating  solution. 
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The  presence  of  a  purulent  or  muco-purulent  vaginal  dis- 
charge also  indicates  the  necessity  for  careful  douching  before 
labour  ;  the  best  antiseptics  under  such  circumstances  are 
lysol  1  in  160  or  biniodide  of  mercury  1  in  4,000. 

II.  Diagnosis. — The  first  examination  of  a  woman  in 
labour  should  be  directed  to  the  recognition  of  the  three 
following  points,  which  are  of  great  practical  importance  : 
(1)  the  presentation  and  position  ;  (2)  the  relation  between 
the  size  of  the  fcetal  head  and  that  of  the  pelvis  ;  (3)  the 
presence  of  the  foetal  heart-sounds.     These  matters  must  be 


Fig.  1.51. — The  AMomen  of  a  Preiriiant  Woman  at  Term. 
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settled  at  the  beginning  of  labour,  and  accordingly  the  exami- 
nation should  be  made  a.s  early  in  labour  as  possible,  unless 
the  medical  attendant  has  taken  the  precaution,  advised  on 
p.  105,  of  making  the  diagnosis  of  these  points  during  the 
latter  part  of  pregnancy.  Only  by  this  method  can  causes 
of  obstruction  be  recognised  in  time  to  avoid  the  serious 
maternal  and  foetal  dangers  to  which  they  give  rise,  when 
their  presence  is  not  detected  until  labour  is  advanced.  Both 
abdominal  and  vaginal  examination  will  be  required.  The 
signs  which  indicate  that  labour  is  actually  in  progress  have 
been  already  describeu  (p.  243). 

Abdominal  Palpal  ion. — Nearly  all  the  information  re- 
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quired  at  this  stage  can  l><  obtained  by  examination  of  the 
abdomen  ;  no  ri.sk  or  discomfort  to  the  patient  is  involved  in 
it,  and  it  may  accordingly  be  freely  employed.  A  certain 
amount  of  skill,  which  can  only  be  attained  by  practice,  is 
recpiired,  and  the  details  of  jmlpation  are  nuu!  ore  readily 
learned  during  pregnancy,  when  the  uterus  is  (piitt,  than 
during  labour,  when  it  is  actively  ecmtracting  ;    the  student 


1    i 


Fro.  15'-'.— Abdominal  I'lilpiitiou.     Step  I.     I'aljiatiiig  the  Head  l)y 
the.A'/'d/  jieln'r  i/riji. 

should   therefore   miss   no   opportunity   of   practising   this 
method  during  the  latter  weeks  of  jtregnancy. 

"J.-  patient  should  lie  upon  her  l)ack  with  the  shoulders 
slightly  raised,  the  knees  slightly  bent,  and  the  abdomen 
completely  uncovered.  The  hands  should  be  warm,  and 
sliould  be  used  with  gentleness  ;  if  labour  is  actually  in 
[)rogress,  the  manipulations  should  be  suspended  duruig  the 
l)ains.  The  level  of  the  fundus  should  first  be  noted  ;  it 
will  usually  be  found  about  a  hand's  breadth  below  the  tip 
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of  the  ensiform  cartilage.     Tlie  parts  of  the  body  of  the  foetus 
which  can  be  recognised  by  palpation  are  the  head  the  breech, 
the  back,  the  anterior  shoulder,  and  the  folded  limbs  lying 
upon  the  ventral  aspect.     In  normal  labour  the  head  lies  in 
the  loxvor  uterine  segment  and  the  breech  at  the  fundus,  and 
this  is  the  only  arrangement  with  which  we  are  here  con- 
cerned     The  lower  pole  of  the  foetus  should  first  be  palpated 
bv  placing  the  hands  flat  upon  the  lower  part  of  the  abdomen, 
in  the  position  shown  in  Fig.  152  ;   the  finger-tips  are  then 
directed  downwards  and  inwards  and  steady  pressure  is 
made  so  as  to  force  them  towards  the  pelvic  brim,  and  at  the 
same  time  approximate  them  to  one  another.     This  is  called 
the  first  pelric  grip,  and  by  it,  in  a  vertex  presentation,  the 
head  of  the  foetus  may  be  grasped  between  the  two  hands 
and  its  distinctive  characters  made  out. 

It  is  not  in  all  cases  equally  easy  to  feel  the  head  distinctly. 
Thus  in  a  primipara  the  head  may  have  descended  into  the 
polvic  brim,  so  that  very  little  of  its  surface  is  accessible  to 
the  touch  of  the  finger-tips.  In  a  multipara  the  level  of  the 
head  early  in  labour  is  higher,  and  a  better  impression  of  its 
v:ha])e  and  outlines  can  be  obtained.  In  all  cases  it  can  be 
lecognised  that  the  head  forms  a  mass  of  densely  hard  con- 
sistence, and  when  it  lies  low  in  the  brim  there  is  very  little 
mobility  When  t he  head  lies  higher  it  can  be  readily  moved 
from  side  to  side,  and  the  details  of  its  shape  more  easily 
made  out.  Usually  the  ])atient  experiences  distinct  pain  on 
pressure  over  the  head,  but  not  over  any  other  part  of  the 

foetus. 

When  the  head  is  fairly  high  its  oval  shape  can  be  recog- 
nised and  also  the  direction  in  which  the  long  diameter  lies  : 
usuallv  also  the  sincipital  and  the  occipital  ends  of  the  ovoid 
can  be  discriminated.     Before  labour  has  set  in  the  long 
diameter  of  the  head  is  not  infrequently  found  to  occupy 
the-  tiansverse  diameter  of  the  pelvic  brim  ;   when  labour  is 
actually  in  progress  it  will  be  found  usually  in  one  of  the 
o),li,,u,'  diameters.     The  sincipital  end  of  the  long  diameter 
is  broader,  more  iirominenl,  and  more  irregular  in  outline 
than  the  occipital  end  ;   but  it  is  only  in  cases  in  which  the 
conditions  are  favourable  for  i)ali.ation  that  tliese  points  can 
he  made  out.     The   head  can   be  distinguished  from  the 
breech  at  the  pelvic  brim  by  the  following  iwints  :— It  is 
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harder  than  the  breech,  better  defined  in  oiitline.  and  is 
separated  from  the  trunk  by  a  groove  corresi)onding  to  the 
neck  ;  by  finnly  drawing  the  fingers  upwards  from  the  head 
to  the  trunk  the  presence  of  this  groove  can  usually  be 
determined.  In  a  multipara  the  head  usually  lies  above  the 
level  of  the  plane  of  the  brim  at  this  stage  of  labour,  and 
therefore  it  can  be  more  easily  grasped.  The  head  may  then 
be  better  felt  by  the  second  pelvic  grip,  in  which  the  ulnar 
margin  of  the  hand  is  placed  upon  the  pubes,  and  the  thumb 
and  fingers  spread  .so  as  to  include  the  head  between  them 
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Fic.  l.',.!.-.\lKl..mi.u.l  Palpation.     Stop  T.     Palpatin-  ihv  Iloud  l.y  the 

aerotiil  jitlrir  (iri/i. 

(L'ig.  153).  It  will  be  evident  that  the  .second  |)elvic  grip 
will  be  more  useful  when  the  head  is  high,  the  first  pelvic 
grip  when  the  head  is  low.  In  the  former  ease  the  head  can 
be  readily  moved  from  side  to  side  ;  in  the  latter  case,  as  it 
lies  in  the  pelvic  brim,  it  is  almost  immovable. 

The  fundus  of  the  uterus  is  next  i)alpated  with  the  two 
hands  laid  liat  upon  it  {fundaJ  grip),  tiie  observer  i-evcrsing 
his  position  so  as  to  stand  facing  the  patient  (Fig.  154)  ;  the 
breech  iti  this  jrasition  will  be  felt  to  be  larger,  softer,  and 
more  irregular  in  outline  than  the  head  :  one  biittock  can 
often  be  felt  as  a  firm,  distinctly  rounded  prominence.     The 
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buttock  is,  however,  much  smaller  than  the  head,  and  can 
often  be  felt  to  rotate  beneath  the  fingers  as  the  trunk  of  the 
foetus  moves  spontaneously  round  its  vertical  axis.  Small 
rounded  prominences  representing  the  feet  are  usually  to  be 
felt  in  the  same  region  as  that  in  which  the  buttocks  lie  ; 
tliere  are,  however,  certain  exceptions  to  this  statement 
(p.  301).     These  small  parts  can  be  readily  displaced  by  the 


Fi(i.  ir.l.-AIi'loiniual   riili.iitioii.      Stop  II.     rnlpatin-  tho  Hreech  by 

the  fiimliil  'jrii'. 

observer,  and  can  often  l)e  felt  to  make  vigorous  spontaneous 
movenients. 

The  front  and  sides  of  the  uterus  are  next  to  be  palpated 
(kileraJ  ;irip)  in  order  to  locate  the  back  and  the  limbs  (Fig. 
!.-)->).  it  will  l)e  remembered  that  the  head  engages  in  one 
or  other  oblique  diameter  of  the  brim  ;  in  the  first  and  second 
positions  a  large  area  of  the  back  is  accessible  to  palpation  ; 
in  the  third  and  fourth  positions,  however,  only  a  small  part 
of  the  l)ack  is  accessible,  while  the  limbs  will  be  readily  felt 
(Fig.  12S).     These  differences  in  the  disposition  of  the  fc»tal 
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parts  lead  to  a  certain  difference  in  the  shape  and  outline  of 
the  uterus  which  can  be  observed  on  inspection  in  a  favour- 
able case.  Thus  in  anterior  positions  the  anterior  abdominal 
wall  forms  a  boldly  marked  convexity  of  uniform  outline, 
while  in  posterior  positions  it  is  distinctly  flatter,  and  in  thin 
subjects  it  is  irregular  in  outline  over  the  position  of  the 


Fiii.   1, •).-).— AlMlomiiiiil   rulpiitioTi.     Stop   III.     I'alp^itiiij,'  thr  H.uk  .ind 
Limbs  by  the  lateral  'irip. 

folded  limbs.  Irregularities  of  outline  corresponding  to  the 
limbs  can  often  be  observed  at  one  or  other  side  of  the 
uterus  in  an  anterior  jtosition.  On  palpation  the  back 
forms  an  extensive,  smooth,  rounded  area,  over  which  the 
fingers  pass  without  interruption.  The  limbs,  on  the  other 
hand,  are  felt  as  irregularities,  or  as  deflnite  knobs,  which 
can  be  displaced  by  tlie  fingers,  and  which  can  also  often  be 
felt  to  make  spontaneous  movements.     In  anterior  positions 
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the  back  appears  to  occupy  the  greater  part  of  the  uterus, 
while  the  limbs  are  only  to  be  felt  well  to  one  or  other  side 
of  the  mid-line.  In  posterior  positions  the  back  may  not 
l)e  definitely  recognised  at  all,  while  the  limbs  are  recognisable 
on  both  sides  of  the  mid-line. 

The  position  of  the  anterior  shoulder  should  also  be 
sought.  It  forms  a  well-marked  prominence  in  the  lower 
part  of  the  uterus  a  little  .-l  ne  the  head  (Fig.  126)  and 
Avill  be  found  to  the  right  rt  the  middle  line  in  second  and 
tliird  positions,  to  the  kft  in  first  and  fourth  positions  : 
it  is  nearer  the  middle  line  in  anterior  than  in  posterior 
positions. 

It  will  now  be  apparent  that  it  is  possible  to  make  a  com- 
plete diagnosis  of  presentation  and  position  from  abdominal 
j)alpation  alone.  Thus  the  head  is  in  the  pelvic  hnr\— vertex 
prenentntion  ;  the  back  is  readily  ie\\.—anierior  (first  or 
second)  imsition  ;  in  addition,  the  limbs  are  to  the  right  of 
the  middle  line— ^r-s;  position  ;  or  the  back  cannot  be  located, 
but  the  limbs  are  readily  icM— posterior  (third  or  fourth) 
position.  It  must,  however,  be  recollected  thit  the  four 
'  ])ositions  '  of  the  vertex  recognised  in  the  British  system 
of  midwifery  are  not  the  only  positions  in  which  the  head  may 
lie.  It  may  take  up  an  intermediate  position  between  the 
first  and  fourth,  or  between  the  second  and  third,  and  also, 
though  more  rarely,  between  the  first  and  second.  Cases  will, 
tlierefore.  occur  in  which  the  exact  '  position  "  of  the  head 
cannot  be  defined  as  belonging  to  either  of  the  four  recognised 
'  positions.' 

Au-'niltotion  of  the  fata t  heart  also  yields  valuable  infor- 
mation in  diagnosis  ;  not  only  does  i^  indicate  presentation 
and  position  by  the  locality  over  which  it  is  audible,  but  when 
heard  it  also  "proves  that'  the  f«tus  is  living,  while  by  the 
changes  which  it  undergoes  during  labour  timely  warning  of 
danger  to  the  foetus  may  be  given. 

The  fietal  heart-sounds  can  best  be  heard  by  using  a 
single  wooden  stetlioscope  and  i)ressing  it  firmly  against  the 
abdominal  wall  over  the  back  of  the  fwtus  (Fig.  !."(>)•  The 
part  of  the  feet  a  I  back  over  which  the  heart-sounds  are  best 
heard  is  tin-  scapular  region.  TJic  position  occupied  by  this 
area  in  relation  to  the  mother's  abdominal  wall  varies  with 
both  presentation  and  position  (see  Figs.  126  to  121)),  and 
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the  stethoscope  must  be  moved  from  phxce  to  phiee  until  the 
point  of  maximum  intensity  of  the  sounds  has  been  Uwated. 
Often  they  can  be  lieard  over  a  wide  area  of  the  abdomen, 
and  it  is  then  important  to  fix  the  point  at  which  they  are 
loudest.  In  the  first  position  of  the  vertex  the  heart-souncls 
are  heard  best  at  a  point  about  midw  ly  between  the  umbili- 
cus and  the  left  anterior  superior  iliac  spine  (Fig.  157).  This 
point  corresponds  almost  exactly  to  the  position  of  the  left 
scapula,  i.e..  the  point  on  the  {(jetal  body  at  which  the  heart- 


FiG  l.Vi  -Showin-  the  usuiil  I'ositioii  of  th.i  IN.iiit  (.t  Maximum 
Iiiti'iisity  lit'  the  1  u  tal  llfurt-soiiuds  in  ii  (  asoof  Soioua  I'ositioii 
ot  Iho  Vortex. 

sounds  will  be  most  clearly  heard.  In  the  second  position 
the  ])oint  of  maximum  intensity  is  less  definite.  Often  it  is 
in  the  middle  line,  half-way  between  pubes  and  umbilicus  ; 
almost  as  often  it  is  somewhere  about  the  centre  of  a  line 
drawn  from  the  umbilicus  to  the  right  attterior  superior 
spine.  In  the  second  position  the  left  scapula  is  not  in  con- 
tact with  the  abdominal  wall,  and  the  poiivt  upon  the  back  of 
the  fwtus  when-  the  heart  sounds  are  most  clearly  heard  is 
variable.  In  the  third  position  they  are  usually  best  lieard 
at   a   slightly  higher  level,  but  further  from  the  middle 
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line  towards  the  flank  ;  occasionally,  however,  they  will  be 
best  heard  in  the  mid-line,  rather  nearer  the  umbilicus  than 
the  pubes.  When  heard  in  the  latter  position  there  is  pro- 
bably sufficient  extension  of  the  trunk  to  throw  the  chest 
forwards  against  the  anterior  uterine  wall.  In  the  fourth 
position  it  is  more  difficult  to  find  the  heart-sounds  than  in 


Fio.  1  jT.— The  Points  of  Maximum  Intensitj-  of  the  Fa'tul 
Heart -sounds  in  Vertex  and  Ureech  Presentations. 

V  =  vi'iti'X  iiri'siiitiitimi.    B  -  biocch  presentation. 

any  otiicr.  When  heard  they  arc  usually  found  well  out- 
wards towards  the  left  flank.  When  palpation  fails  to  settle 
the  diagnosis  of  position,  it  is  clear  that  valuable  aid  can  be 
obtained  by  localising  the  point  of  maximum  intensity  of 
the  foetal  heart -sounds. 

The  rait  of  the  fustal  heart-sounds  at  term  varies  from 
120  to  14(»  per  minute  ;  sex  has  no  definite  influence  upon 
the  rate,  nor  has  size,  although  some  observers  believe  that 
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a  large  child  has  usually  a  slower  heart-beat  than  a  small 
one.  The  fcetal  heart-rate  is  slowed  during  the  uterine 
contractions,  but  quickly  recovers  when  they  pass  off.  Pro- 
gressive slowing  of  the  rate  during  prolonged  labour  indicates 
that  the  foetus  is  suffering  from  the  effects  of  pressure,  and 
forms  an  indication  for  rapid  termination  of  labour.  Undue 
rapidity  is  also  an  unfavourable  sign.     If  the  rate  falls  below 


Vir  1  -.8  — Methcd  of  making  a  Vaj;inal  Examination  during  I-abmir. 
Tht  LaE  are  hol.l  apart  by  Two  Fingers  of  the  Left  Hand  wh>le 
the  Eight  Index  Finger  if<  passed  into  the  Vagina. 

100  or  rises  above  160,  danger  to  the  child  is  certain.  It  is 
accordingly  of  importance  to  count  as  well  as  to  locate  the 
foetal  heart-sounds. 

Vaginal  Exan>inafion.-T\us  method  must  be  employed 
as  little  as  possible  during  labour,  owing  to  the  attendant 
risks  of  infection.  Nearly  all  the  information  required  can 
be  obtained,  as  we  have  seen,  by  abdominal  examination 
alone,  and  in  normal  labour  vaginal  examination  for  diagnosis 
is  often  unnecessary.     It  may,   however,   be  required  to 
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determine  the  onset  of  labour,  or  to  watch  the  process  of 
dilatation  of  the  cervix. 

In  making  a  vaginal  examination  of  a  parturient  or 
lying-in  woman,  the  medical  attendant  should  first  disinfect 
his  owa  hands  and  then  the  vulva  of  the  patient,  if  no  nurse 
is  present  to  do  this.  The  hands  are  tlien  again  immersed  in 
the  antiseptic  solution,  and,  while  the  fingers  of  the  left  hand 
separate  the  labia,  the  index  finger  of  the  right  hand  is  care- 
fully passed  into  the  vagina,  avoiding  all  contact  with  the 
vulval  hair,  the  patient's  clothing,  or  bed-clothes  (Fig.  1£8). 
In  making  the  examination  the  hands  should  be  used  dripping 


Fio.  15!>.— The  Left  Lateral  Position.    Patient  prepared  for 
Vaginal  Examination. 

wet  with  the  antiseptic  .solution  ;  no  unguent  is  necessary, 
for  the  wet  fingers  will  not  cause  the  patient  the  least  dis- 
comfort, and  it  is  well  known  that  the  so-called  antiseptic 
unguents  possess  no  bactericidal  properties,  and  may  even  be 
a  source  of  danger,  for  in  some  of  them  bacteria  in  a  living 
state  may  exist  for  a  long  time.  WJien  it  is  necessary  to 
repeat  the  examination  the  hands  must  again  be  di.sinfected, 
and  the  vulva  swabbed  with  the  antiseptic  solution. 

For  a  vaginal  examination  during  labour  the  British 
practice  is  to  place  the  patient  upon  her  left  side,  and  in  thi.-< 
position  women  are  usually  delivered  (Fig.  15W).  Modifica- 
tions of  this  posture  are  required  under  special  circumstances 
which  will  be  afterwards  indicated.     In  making  the  first 
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vaginal  examiiiatiou  ciTtaiii  di'tinite  objects  must  hi-  kept  in 
view,  and  systematically  dealt  with  one  after  the  other  ; 
unless  this  is  done  no  information  of  value  may  be  obtained, 
or  the  student  may  find  it  necessary  to  repeat  the  examina- 
tion in  order  to  determine  something  he  has  forgotten,  and 
this  needlessly  increases  the  risks.  The  points  should  be 
observed  in  the  order  stated:  (1)  the  level  at  which  the 
head  lies  in  the  pelvis  ;  (2)  the  size  of  the  dilating  cervix 
and  the  condition  of  its  walls  ;  (3)  the  presence  or  absence 
of    a    bag  of   waters;     (4)   the   position  of   the   posterior 

fontanelle. 

The  level  at  which  the  head  lies  during  the  first  stage  of 
labour  is  different  in  a  primigravida  and  a  multigravida. 
In  the  fomer,  if  the  conditions  are  normal,  the  head  is  low 
enough  to  be  readily  felt  by  the  finger  in  the  vagina  without 
making  upward  pressure  to  reach  it.  This  signifies  that  the 
head  is  '  engaged  '  in  the  brim,  i.e.,  the  greatest  circumfer- 
ence of  the  head  corresponds  with  the  brim,  while  the  vertex 
is  in  advance  and  therefore  lies  lower.  If  in  a  primi- 
gravida  the  head  cannot  be  thus  readily  felt,  suspicion  is 
at  once  aroused  that  some  cause  of  obstruction  is  present. 
The  '  engaged  '  head  has  little  mobility,  but  can  be  pushed 
upwards  to  a  slight  extent  during  the  intervals  between  the 

pains. 

In  a  multipara  the  head  usually  lies  above  the  brim, 
and  not  '  engaged,'  until  the  end  of  the  first  stage.  It  can 
then  be  felt  only  by  making  upward  pressure  with  the 
finger,  and  it  will  be  found  to  be  freely  movable  during  the 
intervals  of  the  pains. 

The  walls  of  the  cervix,  and  the  margins  of  the  external 
OS  should  feel  soft  and  yielding  to  the  touch  ;  during  a  pain 
the  margins  of  the  os  may  become  stretched  tightly  over  the 
head,  but  in  the  intervals  they  are  quite  soft .  In  a  primipara 
the  cervix  may  become  completely  '  taken  up '  before  the 
OS  is  one-third  or  one-half  dilated  ;  the  os  then  appears  to 
the  examining  finger  as  a  circular  aperture  in  the  tightly 
stretched  cervical  wall.  In  a  multipara  the  cervix  dilates 
more  uniformly. 

The  bag  uf  walets  may  escape  notice  altogether  unless 
the  examination  is  continued  during  a  pain  ;  in  the  interval  it 
does  not  bulge,  the  membranes  lying  in  contact  with  the 
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head.  If  the  hairy  scalp  can  be  recognised  by  the  finger 
it  is  obvious  that  there  is  no  bag  of  waters. 

The  posterior  fontanelle  will  be  detected  if  the  head  is 
well  flexed,  as  explained  below. 

While  the  cervix  is  undilated  and  the  membranes  are 
unruptured,  the  sutures  and  fontanelles  cannot  be  distinctly 
felt,  and  great  care  must  be  exercised  in  avoiding  accidental 
rupture  of  the  bag  of  waters.  Diagnosis  of  position  by 
vaginal  examination  must  usually  be  postponed  until  the 


Fio.  160. — a.  First  Vertex  Position,  showing  Relations  of  Posterior 
Fontanelle  and  Sagittal  Suture.  h.  Second  Vertex  Position. 
(Modified  from  Eibeniont-Dessaignes  and  Lepage.) 

Patient  in  nsual  oitstttriL'  i)Osition. 

second  stage,  when  the  necessary  particulars  can  be  made  out 
without  difficulty.  In  the  first  position  the  posterior  fonta- 
nelle will  be  felt  in  the  left  anterior  quadrant  of  the  pelvis  ; 
the  sagittal  suture  runs  backwards  and  to  the  right  in  the 
line  of  the  right  oblique  diameter,  and  the  anterior  fontanelle 
is  out  of  reach  (Fig.  160  a).  When  internal  rotation  has 
occurred,  the  posterior  fontanelle  will  be  found  in  the 
middle  line  anteriorly.  The  disposition  of  the  sutures  and 
fontanelles  in  the  second  position  is  shown  in  Fig.  160  b.  In 
the  case  of  the  posterior  positions,  the  degree  of  flexion 
present  influences  the  disposition  of  the  sutures  and  fonta- 
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nelles  to  a  considerable  extent ;  when  the  head  is  flexed, 
the  posterior  fontanelle  can  be  felt  in  one  or  other  posterior 
quadrant  of  the  pelvis,  the  anterior  fontanelle  being  out  of 
reach  (Fig.  161  o).  If,  however,  flexion  is  deficient,  the 
anterior  fontanelle  comes  within  reach  and  can  be  felt  in 
the  anterior  quadrant  of  the  pelvis,  while  the  posterior 
fontanelle  can  barely  be  reached  at  all  (Fig.  161  b).  Some- 
times difficulty  arises  in  the  second  stage  owing  to  the 
forraat'on  of  a  large  caput  succedaneum  which  obscure:,  the 


Fig.  161.— a.  Third  Vertex  Position,  Head  flexect.  '.  F  .urth  Vertex 
Position.  Head  partly  extended,  showing  Antern^r  and  Posterior 
Fontauelles  and  Sagittal  Suture.  (Modified  from  Kibemont- 
Dessaignes  and  Lepafre.) 

Patient  in  u>unl  ulistetric  iK)sitioii. 

sutures  and  fontanelles.  The  best  guide  to  position  then 
is  the  ear,  which  can  easily  be  reached  when  the  head  is  low  ; 
the  curve  of  the  helix  is  towards  the  occiput. 

III.  Managem  nt  of  the  First  Stage.— Th.n>  is  little  for 
the  medical  attendant  to  do  during  this  stage  after  the  diag- 
nosis has  been  .■satisfactorily  made  ;  a  skilled  nurse  is  quite  as 
^vell  able  to  attend  to  the  patient's  wants  and  watch  the 
course  of  labour  as  a  qualified  medical  practitioner.  A  single 
vaginal  examination  for  diagnostic  purposes  at  this  period 
should  be  enough  ;  if  repeated,  it  should  b'  with  the  definite 
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object  of  ohneiving  the  progress  of  dilata'.'r  a.i.i  tn- 
advance  of  the  head.  Any  succeeding  exami  tti(  ii  shuiil.l 
be    conducted    with    strict    and    conscientioiw    u ut ;■<'}.  .r 

precaution.^- . 

During  this  stage  the  patient  may  !>«'  allowed  to  v  «,k 
about  or  sit.  or  assiunc  any  positiott  la  which  she  is  for  tin 
time  easy.     An  enema  should  Ik*  given  as  soon  it-;  lalmui  luis 
definitely  begun,  to  ensure  the  rectum  being  emi)ty  at  the 
time  of  delivery  ;   and  evacuation  of  the  bladder  from  time 
to  time  should  b--  secured,  either  spontaneously  or  l»y  the 
use  of  the  cathe+'T  if  necessary.     Nourishment  can  be  given 
freely  if  the  patient  is  not  sick  :    vomiting  at  this  stage  is 
neither  imusual    nor  of   serious   imjjort.     While   regularly 
recurring  i)ains  are  present  it  may  be  assumed  that  l.il)oui 
is  progrcssin,^  normally.     If  the  pains  are  irregulu    or  only 
imperfectly  intermittent,   progress  is  usually  slow,   and   it 
may  then  i)e  neces.sary  to  observe  the  condition  of  the  cci  vi.\. 
The  first   change   is  that    it   becomes   "  taken   up.'   /  '     the 
projection  of  the   vaginal   portion   into  the   vaginal   canal 
disappears.     In    a    primigravida    the   dilating   cervi.x    nnu 
becomes  tightly  stretched  by  the  advancing  vertex,  and  when 
examining  during  a  contraction  the  ling  formed  by  the  os 
externum   will  be  felt  to  be  firm  and  well-defined,  the  bag 
of  waters  bulging  through  it  :    in  the  intervals  it   becomes 
soft  and  relaxed,   while  the  head  recedes  and  the   hag  of 
waters  becomes  collapsed  and  may  be  difficult  to  k  cognise-. 
The  progress  of  dilatation  is  usually  recorded  by  noting  tlic 
size  of  the  os  externum,  as— admitting  one  firmer,  size  of 
half  a  crown,  size  of  a  crown  piece,  half  dilated,  three  fourths 
dilated.     When  fully  dilated  the  anterior  i'l)  of  the  os  is  still 
palpable  between  the  head  and  the  pubes.  but  tl       .osterior 
lip  will  have  disappeared,  as  it  has  been  drawn  u].  .move  the 
advancing  head. 

As  soon  as  the  membranes  rupture,  whethei  at  'he  end 
of  this  stage  or  jjrematurely,  a  second  vaginal  exai  .inatinn 
should  be  made.  The  hairy  scalp  can  now  be  di.stiiigui-hed 
bv  the  finger  and  the  disposition  of  thesutin  is  and  fontanelles 
made  out  with  comparative  ease  and  the  diagnosis  of 
position  thus  confirmed.  The  transition  from  the  first  to 
the  second  .stage  is  marked  by  a  i  hange  in  thi  ( onditii  n  of 
the  patient  and  in  the  character  of  the  ])ains,  which  has  been 
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alreach  ic-scrilK-d.  In  a  normal  labour  .roc-ctHl.n-  witiiout 
undue"  lax  two  vaginal  •  uimiiiationv  one  at  'ho  sta-t 
and  one   aft.r  rupture   of    1  .e    menil)ram>,  are  all  that    .< 

required.  . 

Apart  from   the   sHghtly    hlood-stame.        show      at   tt  e 
commencement  of  hibour,  there  is  n-    ha  -lorrhage  dun. 
the  firHt  stage  in  a  normal  case.     N.)  an.esth.  tics  or  s.  dativi^ 
should  he  given  when  this  stage    <  nnnang      normal    ourse 
Management  of  the  Second     tage.     Dumig  thi>   stag, 
the  patient  must  lie  down  .    th     n»edical  ai 'endant  cannot 
leave  her  except  for  av.  ry  short  tune  ami  ue  ^i.ou'  '  even  then 
remain  within  .  asy  call.     'Ha-  pftins  of  this  stag,   are  severe, 
and  the  voluntary  efforts  of  the  accessory  mus.ies  exhaust- 
ing     The  patient  should,  howeve.     he  encoui a-ed  to  con- 
tinue as  long  as  possible  without  ...uesthes.  •    as  voluntary 
hearing-down  efforts  greatly  a>.ist  the  descent  of  the  Head, 
rewards  the  end  o'   this  stagt    ehlorofor  ■>   r-iay  Ik-  given^ 
Surgical  a..a..sthesiii    is  tmt    reiiuired  exceut   at  the  '  -ne  of 
actual  deliv       .  wlu  n  tl.-    aead  is  eniergmg  troui  the       Kh 
the  pains  th.  a  beeoni-  verv  ^vere,  at.d  are   ueompan,    t  b- 
violent  stra.  nng  wl         ma     do  h  rm.     Partial  an^sthes.a 
niav,  howev.:.  b,   ma     sained  dunn     rhelat:.     part  ot  this 
stage  wit!    ut  injury  i  •  th-  pat,,  .t  .       he  f-    u.s  ;   .t  w  best 
carried  out  f)y  the  adminis    atioii  of  ■       'n.f'    m  b:     he  open 
method  upu.i  a  handU.  ivh.ef  or  a  ■  •        ^k.     If  an  ni- 

haler  is  pret   n.a.  that  .f  Junker  .  est  ,-n<l  mc^t 

convenient.  ■  hlorof  nu  should  be  giv,  anly  du.  ng  the 
pains  •  in  t !.  way  'fieient  will  be  <ai..n  to  rel.  ve  the 
uatien'fs  suffering  anc    aiise  her  to  sleep  during  the  u,     rvals 


While  '  o 
h.althy      ' 
-inadd      <* 
pr'  ionget  i   n 
pastum  ha 
irttm  time 


mes  from  giving  chloroforisi  to  a 

iisiderable  time  in  this  manner,  it 

d    that    complete    ana?sthesia,    when 

lo  uterine  inertia  and  tKmblesome  post- 

The  foetal  heart  should  he  auscultated 

when  the  second  stage  is  unduly  pro- 


in  I  a->        here  a  complete  diagnosis  has  been  made 

stage        external  examination,  a  vaginal  examina- 

.i.i  be  made  early  in  the  second  stage  t-  confirm  the 

diagnosis,  and  to  note  any  changes  which  may  have 

rd.     The  head  has  usually  descended  sufficiently  to 
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allow  the  whole  area  of  the  presenting  part  to  be  reached  by 
the  finger.     First  the  lip  of  the  os  externum  should  be  sought; 
the  anterior  portion  alone  will  be  felt,  and  its  condition 
should  be  noted  ;  not  infrequently  it  becomes  swollen  from 
oedema  induced  by  compression  between  the  head  and  the 
pubes  ;  normally  it  is  felt  as  a  soft,  thick  fold  of  tissue.     By 
sweeping  the  finger-tip  round  the  presenting  part  the  os  will 
also  be  felt  at  the  sides  and  behind,  if  it  is  incompletely 
dilated.     Next  the  condition  of  the  scalp  should  be  noted  ; 
a  small  caput  may  be  detected,  the  pitting  of  the  tissues  on 
pressure  being  recognisable  by  touch.     A  large  caput  at  this 
period  of  the  second  stage  is  abnormal  and  indicates  some 
degree  of  obstruction.     Next  the  sutures  should  be  sought 
for  and  special  attention  paid  to  the  points  where  sutures 
can  be  felt  to  meet  ;  these  positions  correspond  to  the  fonta- 
nelles,  and  usually  only  one  is  within  reach.     The  distinction 
between  the  anterior  and  posterior  fontanelles  is  by  no  means 
so  easily  made  during  labour  as  upon  the  foetal  skull.     The 
bones  are  compressed,  and  the  size  of  the  fontanelles  con- 
siderably reduced.     Further,  if  the  fontanelle  is  not  readily 
accessible  an  erroneous  impression  may  be  produced  by 
feeling  only  a  portion  of  it  ;   thus  if  the  anterior  fontanelle 
is  difficult  to  reach  so  that  only  one  corner  of  it  is  felt,  three 
sutures   only  may  be  discovered,   and   in  consequence   it 
may  be  mistaken  for  the   posterior.     During  labour  tin- 
depression  of  the  occipital   Done  beneath  the  parietals  is 
exaggerated  by  compression  so  as  to  deepen  the  floor  of  the 
posterior  fontanelle  and  throw  up  the  edges  of  the  parietal 
bones  to  an  unmistakable  degree.     In  the  case  of  the  anterior 
fontanelle  the  bones  are  on  a  more  uniform  level,  and  this 
point  is  therefore  one  of  great  diagnostic  importance.    After 
satisfactorily  recognising  the  fontanelle  an  attempt  should  be 
made  to  define  its  position  in  the  pelvis,  and  for  this  some 
experience  is  required.     When  the  posterior  fontanelle  is  felt 
it  usually  lies  in  the  anhrior  half  of  the  pelvis  at  this  stage 
of  labour,  and  inclined  slightly  to  one  or  other  side.     Later 
on  in  labour,  after  internal  rotation  has  occurred,  it  will  be 
found  in  the  middle  line,  behind  or  beneath  the  symphysis. 
The  anterior  fontanelle  is  seldom  felt  except  in  occipito- 
posterior  positions. 

It  is  unnecessary  to  make  vaginal  examinatiuiis  to  watch 
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the  descent  of  the  head,  for  the  appearances  described  on 
p.  252  will  indicate  when  the  head  has  reached  the  vulva. 
The  work  of  the  medical  attendant  may  then  be  said  to 
begin,  his  duty  being  to  control  the  passage  of  the  head 
and  body  of  the  foetus  through  the  vulva,  and  as  far  as 
possible  to  avoid  injury  to  the  pelvic  floor.  In  this  country 
women  are  usually  delivered  lying  upon  the  left  side,  with 
the  thighs  partly  flexed  and  the  knees  held  apart  by  an 

assistant. 

Time  should  be  allowed  for  the  actual  eXf>ulsion  of  the 
head,  especially  in  the  case  of  a  primipara,  or  whenever  the 
perineal  body  appears  to  be  unusually  resistant.  If  delivtiy 
is  taking  place  under  anaesthesia  it  will  usually  be  observed 
that  as  the  degree  of  ansesthesia  deepens  the  pains  become 
weakened  and  delayed.  Sometimes  thi?  effect  is  so  marked 
with  only  slight  degrees  of  ansesthesia  that  labour  practically 
comes  to  a  standstill  and  the  administration  of  chloroform 
has  to  be  stopped.  During  the  delivery  of  the  head  rapid 
progress  is,  however,  undesirable,  and  the  administration  of 
chloroform  should  be  pushed  so  as  to  produce  surgical 
anaesthesia.  It  is  usual  to  speak  of  the  process  of  assisting 
the  delivery  of  the  head  as  '  supporting  the  perineum.' 
This  expression  is  unfortunate,  for  attention  should  be 
mainly  directed  not  to  the  perineum,  but  to  the  head  ;  no 
amount  of  support  applied  to  the  perineum  will  prevent  a 
threatening  laceration  unless  the  movements  of  the  head  can 
be  properly  directed.  The  object  in  view  is  to  deliver  the 
occiput  first,  and  to  prevent  extension  of  the  head  from 
taking  place  until  the  bi-parietal  diameter  is  free  from  the 
vulva.  This  implies  that  the  natural  tendency  to  extension 
of  the  head  at  this  stage  must  be  resisted  up  to  a  certain  point. 
By  making  pressure  upon  the  stretched  perineum  with  the 
palm  of  the  hand,  and  at  the  same  time  allowing  the  occiput 
to  protrude  beneath  the  symphysis,  the  head  will  be  kept 
from  extending  until  the  wide  posterior  part  (bi-parietal) 
diameter)  has  escaped.  The  head  may  then  be  allowed 
gently  to  extend  at  the  end  of  a  pain,  the  face  and  chin  being 
slowly  levered  over  the  perineum  during  an  interval.  This 
method  has  a  definite  mechanical  advantage.  If  the  head 
(Uk's  not  extend  until  the  j)ar!etal  eminences  are  free,  ex- 
tension brin"8  successively  tlu'  sub-occipito-bregmatic,  sub- 
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occ/pito-frontal,  and  sub-occipito-mental  diameters  (each 
measuring  about  3f  inches)  tlirough  the  antero-posterior 
iiameter  of  the  outlet  (Fig.  162).  If,  However,  the  head 
should  extend  before  this,  the  occipito-frontal  (^  inches)  or 
the  occipito-mental  (5  inches)  diameters  must  pass  through 
the  outlet,  or,  if  not  these,  then  certain  intermediate 
diameters  necessarily  longer  than  the  sub-occipito-bregmatic 
and  sub-occipito-frontal.  It  will  thus  be  seen  that  the 
important  point  is  not  the  support  given  to  the  perineum. 


i* 


Fio  162.-Exten8ion  of  the  Head  (Third  Movfimeot)  in  passii.fr  th.' 
Pelvic  Outlet;  S.ib-Occipito-Froiital  Dinmeter  engafred  ;  the  lii- 
parietal  Diameter  is  free.    (Hiimm.l 

but  the  attitude  of  the  head  when  escaping  from  the  vulva. 
In  spite  of  all  precations  a  certain  amount  of  laceration 
almost  always  occurs  in  a  priiiiipara.  and  even  when  the 
perineal  body  seems  intact  externally  there  may  be  consider- 
able laceration  of  the  lower  part  of  the  posterior  vaginal 

wall.  , 

Sometimes  the  expulsion  of  the  head  is  rapidly  effected 
by  a  succession  of  violent  pains,  so  that  no  opportunity 
occurs  for  controlling  the  mtchanism.  More  often,  and 
especially  in  the  case  of  a  i)rimipara,  a  gradual  advance  with 
each  pain  occurs,  the  head  rcti-uuting  completely  in  th<- 
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intervals.  Thus  the  vulva  and  perineal  body  are  gradually 
stretched.  Finally  the  head  reaches  a  position  in  the  out- 
let' from  whicli  it  shows  little  or  no  tendency  to  retreat 
during  the  interval,  and  it  may  then  be  maintained  in  that 
position  by  making  pressure  over  the  stretched  perineal 
body,  while  with  the  other  hand  the  stretched  vulval  ring 
is  slipped  back  over  the  parietal  eminences.  The  head 
will  then  be  easily  freed  by  pushing  forward  the  anterior 
part  which  is  still  within  the  maternal  canal. 

After  the  expulsion  of  the  head  has  taken  place,  a  pause 
in  the  uterine  contractions  occurs.    The  child's  eyes  should 
now  be  wiped  with  pledgets  of  cotton-wool  soaked  in  boric 
lotion,  and  if  the  cord  encircles  the  neck  it  should  be  pulled 
over  the  occiput  and  freed.     If  the  pause  is  a  long  one,  the 
face  will  become  cyanosed  from  the  pressure  exerted  upon  the 
undelivered  trunk.     As  soon  as  the  uterus  contracts  again, 
the  movement  of  external  rotation  will  be  observed,  and 
when  the  bis-acromial  diameter  has  entered  the  antero- 
l)Ostcrior  of  the  outlet,  delivery  of  the  body  may  be  assisted 
by  drawing  the  head  gently  forwards  roiuid  the  symphysis 
and  making  pressure  with  the  other  hand  upon  the  uterine 
fundus  (Fig.  163).     In  case  of  difficulty  the  index  finger  may 
be  hooked  into  the  axilla  of  the  posterior  shoulder,  and  trac- 
tion thus  made  upon  the  trunk,  in  the  axis  of  the  pelvic 
outlet.     In  order  to  secure  proper  retraction  of  the  uterus, 
the  hand  must  not  leave  the  fundus   during  the  delivery 
of   the   body   of   the  child,    if  the   body   is   delivered   by 
traction. 

Management  of  the  Third  Stage.— The  labour  has  now 
entered  upon  the  third  stage  ;  the  attention  of  the  medical 
attendant  will  be  given  first  to  the  condition  of  the  uterus, 
and  then  to  the  division  of  the  cord.  Tliis  apparently  trivial 
l)rocedure  should  be  carried  out  with  due  antiseptic  pre- 
cautions, the  ligatures  and  scissors  being  boiled  before  use, 
and  the  hands  properiy  disinfected  ;  it  is  of  great  importance 
in  the  prevention  of  umbilical  sepsis  in  the  new-born  child. 
The  cord  should  not  be  divided  until  the  child  has  cried 
loudly,  respiration  is  ]iroperly  established,  and  tiie  pulsation 
has  neariy  ceased.  The  child  is  then  wrap|)e(l  up  in  l)lankets 
and  removed.  The  |H'iineum  should  next  be  examined  to 
note  the  de<rreo  of  hut'raf  ion,  if  any,  whii'h  has  occurred,  ami 
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„i  so  doing  the  vulva  should  be  opened  up  with  clean  fingers, 
so  as  to  bring  the  posterior  vaginal  wall  into  view.     The 
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Dufifiit  should  now  lie  upon  her  back,  for  in  that  position 
the  uterus  can  be  controlled  much  more  easily  and  ettectually 
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than  in  the  side  position.  Nothing  should  be  done  except 
gently  to  massage  the  uterus  until  it  is  perceived  that  the 
placenta  has  been  expelled  from  it. 

At  the  beginning  of  this  stage  the  medical  attendant 
should  on  abdominal  examination  carefully  note  the  height 
of  the  fundus,  the  size,  mobility,  and  outline  of  the  uterus, 
and  the  presence  of  the  usual  slight  supra-pubic  hollow. 
All  these  points  can  be  observed  much  more  easily  in  the 
dorsal  than  in  the  side  position.     By  the  changes  which 
occur  subsequently  he  will  be  able  to  recognise  the  detach- 
ment of  the  placenta.     When  separated  from  the  uterine 
wall  the  placenta  falls  into  the  cervix  or  the  vagina.     In 
consequence  the  body  of  the  uterus  becomes  smaller,  harder, 
more  globular  and  more  movable.     The  level  of  the  fundus 
also  rises  slightly,  as  the  presence  of  the  placenta  below 
prevents  the  uterus  from  sinking  into  the  pelvic  cavity.     For 
the  same  reason  the  supra-pubic  hollow  becomes  replaced 
by  a  slight  bulging,  indicating  the  position  of  the  placenta 
in  the  cervix.     Further  evidence  of  separation  may  be  found 
in  lengthening  of  the  umbilical  cord  outside  the  vulva. 
When  in  doubt  as  to  the  position  of  the  placenta,  the  uterus 
may  be  grasped  and  pushed  gently  downwards  and  back- 
wards into  the  pelvis  ;    if  the  placenta  is  still  attached  to 
the  uterus  the  cord  will  visibly  descend  with  it  and  retreat 
when  the  pressure  is  withdrawn.     If  separated,  little  or  no 
effect  will  be  observed. 

When  separated  the  placenta  can  usually  be  delivered  by 
a  voluntary  bearing-down  effort  on  the  part  of  the  patient, 
aided  by  the  medical  attendant  grasping  the  uterus  and 
pushing  it  downwards  and  backwards  in  the  axis  of  the 
pelvic  brim.  When  it  is  certain  that  the  placenta  has  left 
tlie  uterus,  pressure  upon  the  fundus  may  be  aided  by  gentle 
traction  upon  the  umbilical  cord  ;  this  must  never  be  done, 
however,  while  the  placenta  remains  attached  to  tiie  uterus. 
When  the  placenta  appears  at  the  vulva,  it  should  be  received 
in  the  hands  and  rotated  so  as  to  twi.st  the  membranes  which 
follow  it  into  a  spiral  or  rope,  which  gradually  comes  to  an 
end  and  slips  out  without  any  traction  having  been  made 
(Fig.  164).  In  this  way  tearing  of  the  membranes,  leading 
to  retention  of  a  portion  in  the  uterus,  is  avoided. 

If  after  waiting  fur  at  least  half  an  hour  it  is  found  that 
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the  placenta  still  remains  in  the  uterus,  an  attempt  may  then 
be  made  to  effect  its  expulsion  by  the  manipulation  of 
CrMe,  often  called  'expression  of  the  placenta.'  This 
consists  in  gently  rubbing  the  uterus  so  as  to  bring  about 
a  firm  contraction,  and  then  compressing  it  strongly  in  the 
grasp  of  one  or  both  hands,  at  the  same  time  pressing  the 
whole  organ  downwards  and  backwards  into  the  pelvic 
cavity  (Fig.  165).  The  partially  detached  placenta  can  in 
this  way  often  be  squeezed  out  of  the  uterus,  but  certain 
disadvantages  always  attend  this  manoeuvre— viz.,  (1)  por 
tions  of  the  placenta  and  of  the  chorionic  membraiu 
may  be  left  attached  to  the  uterine  wall,  being  torn 
away  from  the  bulk  of  the  after-birth  ;  (2)  if  the  uterus  is 


Fio.  164.— Delivery  of  the  Membranes,     (liumin.) 

thus  compressed  during  relaxation,  the  process  of  inversion 
may  be  started  (see  p.  480).  It  must  therefore  be  clearly 
understood  that  the  Crede  method  is  not  to  be  employed 
merely  to  save  time,  but  only  in  cases  where  the  s])ontaneous 
separation  of  the  placenta  is  unduly  delayed.  With  the  aid 
of  ana?sthesia,  the  placenta  can  always  be  delivered  by  this 
method,  unless  morbidly  adherent,  but  the  risk  of  retention 
of  a  portion  of  the  after-birth  is  naturally  greater  than  when 
anaisthesia  is  not  used. 

Prolongation  of  tlie  third  stage,  if  not  accompanied  by 
considerable  ha.'morrhage,  is  not  of  itself  disadvantageous  to 
the  patient.  Tliere  is  therefore  no  need  for  hurry,  and  it 
must  be  borne  in  mind  tliat  natural  separation  of  the 
placenta  is  much  to  be  preferred  to  its  artificial  removal,  and 
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is  wortli  waiting  for.  If  tiie  placenta  lias  not  been  fully 
separated  in  half  an  hour  from  the  birth  of  the  child,  an 
attempt  may  be  made  to  deliver  it  by  expression.  Unless 
an  undue  amount  of  bleeding  occurs,  manual  removal  of  the 
placenta  by  passing  the  liand  into  the  uterus  (see  p.  515). 
should  not  be  undertaken  until  at  least  an  hour  has  elapsed. 
After  a  normal  labour  vaginal  douchijig  is  unnecessary, 
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but  the  nur.se  should  thoroughly  swab  the  vulva  with  an 
anti,septic  solution  (e.g..  1-2.000  biniodide  of  mercury),  and 
all  perineal  tears  of  h  inch  or  more  must  be  immediately 
repaired.  The  uterus  should  be  continuously  massaged  for 
ten  to  fiftci'ii  minutes  Iter  ti.e  delivery  of  the  after-birth, 
luid  gently  but  firmly  s<iueezed  to  expel  any  blood-clot  that 
may  have  remained  within  it  (Fig.  166).  Persistence  of 
h;Tniorrha<;e  at  this  Unv  i~  frequently  due  to  the  presence 
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of  a  clot  in  the  uterus,  and  when  this  has  been  squeezed  out 
the  bleeding  immediately  ceases.  The  presence  of  a  clot  in 
the  uterus  does  not  always  cause  bleeding,  but  it  mvanab  y 
interferes  ^/ith  the  proper  retraction  of  the  uterus  The 
empty  fully  retracted  and  contracted  uterus  feels  densely 
hard  in  consistence,  and  irregular  in  outHne  ;  when  the 
uterus  remains  globular  and  bulky  during  a  contraction,  am 
softish  in  consistence,  a  clot  is  probably  present.     If  a  clot 


Fig  166  -Compression  of  the  Fui.dus  in  order  to  emi.ty  the   Uterus 
after  Delivery  of  the  Placenta.     (Edgar.) 

is  allowed  to  remain  in  the  uterus,  although  ha>morrliage 
may  cease,  the  patient  is  liable  to  (1)  severe  after-pains  ; 
(■^) 'delayed  involution  ;  (3)  sapra?mia.  Should  the  uterus 
still  tend  to  become  flabby,  a  dose  of  ergot  may  be  given, 
either  by  the  mouth  in  tlie  form  of  liquid  extract  of  ergot  5j, 
or  preferably  by  deep  intra-muscular  injection  i"to  the 
buttock«inthe  form  of  injectio  ergotinae  hypodermica  (B.F.) 
or  '  aseptic  ergot.'  A  useful  alternative  to  ergot  is  pituitary 
gland  which  may  be  given  intra-muscularly  in  dose  of 
1  cc    of  a  20  per  cent,  solution.     Tlie.se  drugs  are  seldom 
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required  by  a  primipara,  but  there  is  no  objection  to  their 
routine  use  in  multiparae.  Finally  an  abdominal  binder 
should  be  firmly  applied,  and  a  pad  of  sterilised  absorbent 
cotton  or  g  .gee  tissue,  or  of  corrosive-sublimate  woo', 
placed  over  the  vulva. 

Occipito-posterior  Positions  of  the  Vertex 

The  two  posterior  positions— third  and  fourth  taken 
together  are  much  less  frequent  than  the  two  anterior 
positions— first  and  second,  the  relative  proportions  being 
about  1  posterior  to  3  anterior  (aee  p.  288). 

Mechanism.— The  mechanism  differs  from  that  of  the 
anterior  positions  in  two  particulars— ( I )  rtexion  is  deficient 
in  a  considerable  proportion  of  cases  ;   this  is  due,  (a)  to  a 
tendency  in  posterior  positions  towards  extension  of  the 
spine  and  therefore  of.  the  head  ;   (b)  to  the  obstacle  offered 
by  the  pelvic  walls  to  the  descent  of  the  occipital  end  of  the 
liead,  while  the  sincipital  end  is  free  ,    (2)  the  movement  of 
internal  rotation  is  unfavourably  influenced,  since  either 
(a)  a  long  movement  of  forward  rotation,  or  (b)  non-rotation, 
or  (c)  backward  rotation  wiust  occur.     If  the  uterus  acts 
powe     :lly,  flexion  is  good,  and  the  head  and  pelvis  are  of 
iiovnu,   size,  the  occiput  will  rotate  forwards;   if,  however, 
flexion   s  deficient,  or  the  pains  are  feeble,  or  if  the  head  is 
iiimsually  large,  or  the  pelvis  abnormally  small,  the  head  will 
remain  unrotated  (Fig.  101).  or  the  occiput  will  rotate  back- 
wards into  the  sacral  hollow.     When  forward  rotation  occurs 
the  case  terminates  in  the  same  way  as  an  anterior  position  ; 
but  when  non-rotation  or  backward  rotation  occurs  serious 
difficulty  is  met  with  in  the  expulsion  of  the  head.     Fig.  167 
shows  tiiat  in  the  latter  position  the  shoulders  enter  the 
pelvic  cavity  along  with  the  head  ;  the  vagina  is  consequently 
over-distended  and  t!..«  descent  of  the  presenting  part  is 
made  more  difficult      The  part  of  the  head  which  in  this 
case  first  presents  ),t  the  vulva  is  the  region  of  the  anterior 
fontaiielle  ;     the   occipito-frontal    diameter    (4J    inches)    is 
therefore  engaged  in  the  antero-posterior  diameter  of  the 
outlet.     The  vertex  first  passes  out  beneath  the  symihysis 
pubis  ;    then  the  perineum  stretches  and  the  occiput  slips 
over  it  ;    finally  the  face  pusses  under  the  symphysis,  and 


£.M. 


22 


lii ' 


w 


338 


NORMAL  LABOUR 


thus  the  (U'livery  of  the  head  i«  completed  by  a  inoveineiit  ..f 
extension.  It  will  be  seen  tJ.at  much  Kmger  diameters  of 
the  f(Etal  head  a..-  engaged  than  when  the  occiput  is  anterior. 
Further,  the  wide  posterior  part  distends  the  permeum 
instead  of  emerging  between  tlie  hvbia,  and  the  risk  of  severe 
htceration  is  thus  much  increased. 

Diagnosis     and     General     Course     of     Labour. -Tiu- 


Fl(i.  Hi".     Illustrutiiij:  tho  Difficulty  in  Delivery  oi  the  ll.ad  in 
l«TMKtiiit  <  Jccipito-Poxtorior  Positions. 

(Umjiioms  of  occipito-posterior  positions  has  l)een  aheady  ni 
part  considered  (p.  .ni).  but  the  signs  found  on  external 
examination  may  be  brietly  recapitulated.  First,  in  thii. 
subjects  the  abdomen  may  be  observed  to  be  Hatteiied  and 
slightlv  irreg\ilar.  instead  of  convex  and  uniform  as  iii 
anterior  posit io!i>*.  Secondly,  on  palpation  the  limbs  arc 
felt  with  unusual  ease,  and'upim  both  sides  ..f  the  middle 
Ime.  Thirdlv.  the  back  may  be  difficult  to  locate.  Fourthly, 
the  wide,  irregular  frcmtal  end  of  the  head  may  be  felt  to  be 
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(lirt>cte«l  forwrtrds.     Fifthly,  the  position  in  which  the  hrart- 
sounds  are  heard  may  also  bo  of  diagnostic  importance. 

Generally  speaking  labour  is  prolonged  and  often 
attended  with  pains  of  unusual  severity.  Both  the  first  and 
second  stages  are  prolonged,  and  it  is  p-obable  that  the 
uterus  acts  at  a  disadvantage  when  t'  fcetal  spine  is 
posterior  and  there  is  a  consecjuent  tendency  to  extension. 
The  descent  of  the  head  is  unusually  difficult  for  the  reasons 
just  stated,  and  in  the  second  stage  tlie  pains  often  become 
very  severe  and  almost  continuous,  although  the  labour 
makes  but  very  slow  progress. 

On  internal  examination  during  tlie  second  stage,  the 
finger  may  <letect  the  anterior  fontanelle  lying  within  easy 
reach,  and  inclined  to  one  or  other  side  of  the  jjclvis.  Further, 
a  careful  observer  may  notice  that  the  contour  of  the  pr-  -rent- 
ing part  is  abnormal,  as  will  be  understood  by  referring  to 
Figs.  i:U  and  133.  In  anterior  positions  the  presenting 
part  is  uniformly  convex  and  nearly  circular  in  outliii-  :  in 
posterior  positions  it  is  flatter  and  irregularly  quadrilateral 
in  outline.  This  results  not  from  the  posterior  p»)-ition, 
but  from  the  accompanying  deficiency  of  flexion.  When 
spontaneous  forwanl  rotation  occurs,  the  anterior  fontanelle 
recedes  out  of  reach  and  an  alteration  in  shape  of  the  present- 
ing part  may  become  quite  evident,  as  the  head  has  also 
become  better  flexed. 

The  cour.se  of  the  second  stage  must  be  carefully  watched, 
and  special  attention  paid  to  the  descent  of  the  head,  and  to 
signs  of  rotation  in  one  or  other  direction.  More  frequent 
examinations  are  necessary  than  in  a  normal  labour,  and  the 
greatest  care  in  observing  the  antiseptic  rovitine  is  called  for. 
Non-rotation  is  usually  accompanied  by  non-descent ;  when 
the  head  begins  to  make  ])rogress  it  u.sually  also  rotates,  and 
in  the  great  majority  of  instances  the  rotation  is  forwards, 
not  backwards.  Time  is  always  required  for  rotation,  and 
consecpiently  a  prolonged  second  stage  is  to  be  anticipated, 
and  any  attetnpt  to  unduly  hurry  the  conclusion  of  this 
stage  is  to  be  dejjrecated.  Interference  should  be  delayed 
until  it  becomes  dear  that  spontaneoiis  rotation  will  not 
occur,  and  the  usual  limits  of  this  stage  have  been  exceeded. 
Manag-ment.  When  a  po.sterior  position  has  been 
detected   during   the   last   weeks  of   pregnancy,   or  at   the 
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commencement  of  labour,  an  attempt  may  be  made  fo 
correct  it  by  external  abdominal  manipulations.  This  is 
done  by  locating  the  anterior  shoulder  below  and  the  breech 
above,  and  endeavouring  to  rotate  the  body  of  the  foetus 
towards  th.  opposite  side.  If  the  anterior  shoulder  can  be 
pushed  acroh-  the  middle  line  the  position  has  been  converted 
into  an  anterior.  In  a  primipara  thi^  manceuvre  -  very 
difficult  owing  to  the  low  level  of  the  head  ;  in  a  multipara 
it  is  easier,  for  the  head  lies  higher.  If  corrected  before 
labour  the  posterior  position  may  recur. 

The  chief  object  of  the  management  of  labour  in  occipito- 
IKxxterior  positions  is  to  convert  the  case  into  an  occipito- 
anterior.    Since  nine  out  of  every  ten  cases  end  naturally 
in  forward  rotation,  little  need   be  done  until  it  becomes 
evident,  during  the  second  stage,  that  the  occiput  will  not 
come  forward.     The  main  cause  of  non-rotation  forward  is 
deficient  flexion,  and  it  is  obvious  that  if  the  head  could  be 
fully  flexed,  forward  rotation  might  occur  spontaneously. 
The  advice  often  given  to  promote  flexion  either  by  pushing 
up  the  sinciput   with  the  fingers,  or  by  pulling  down  the 
occiput   with    an   instrument   such  as  a  vectis  during  the 
pains,  although  theoretically  sound,  is  difficult  to  carry  out 
effectually.     Further  it   is  almost  always  found  that  exten- 
sion recurs,  the  rea.son  being  that  it  is  associated  with,  and 
largely  depends  upon,  extension  of  the  spine  ;   and  the  former 
probably  cannot   be  corrected,  except  momentarily,  apart 
from  the  latter.     It   is,  however,  u.seful  to  arrange  that  the 
patient  shoukl  lie  upon  the  side  which  will  so  affect  uterine 
obliquity  as  to  promote  Hexion— the  left  side  in  the  third 
position,  the  right    sirle  in  the  fourth  j)osition  (see  p.  294). 
To  push  the  uterus  across  the  middle  line  a  thickly-folded 
towel  may  be  jjiaced  at  the  side  of  the  uterus  and  kept  in 
position  by  a  binder.     When  the  .second  stage  has  lasted  for 
two,  or  three  hours  and  there  is  no  sign  of  forward  rotation 
occurring,   it    is  better  to  terminate  the  case  with  forceps, 
first  rotating  both  the  head  and  trunk  of  the  child  so  as  to 
Imng  the  occiput  and  the  back  to  the  front. 

^iamia!  rotation  is  not  ahvay«  easy  t<i  carry  out,  and  an 
aiuesthetic  is  re((uired  in  all  cases,  as  the  whole  hand  must  be 
introduced  into  the  vagina.  Sterilised  rubber  gloves  shoukl 
be  worn  by  the  operator.     Rotation  can  be  performed  more 
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easily  with  the  patient  lying  on  l»er  hack  thar>  in  the  side 
imsition  ;  the  huttoc  ks  should  he  drawn  over  the  edge  of  the 
bed  and  the  legs  supported  by  an  assistant  or  hold      i  a 
Clovers  crutch.    In  the  third  position  the  operators  left  lumd ' 
will  be  most  convenient   for   internal   use,   in   the  fourth ^^ 
position  the  right  ;  this  will  allow  of  the  rotation  being  done"" 
by  a  movement  of  pronation,  the  fingers  being  passed  up 
behind  the  occiput,  the  thumb  lying  in  front  of  it. 

Before  attempting  rotation       •  e.'iact  position  of  the  head 
and   the   degree   of  extension   should    be   determined  :     if 
Hexion  is  very  deficient,  an  u  tempt  should  be  made  to  bring 
down  the  occiput,  eithc'-  witli       blade  of  the  forceps  or  by 
passing  the  Hrigers  above    t  up  lo  the  neck  atul  then  pulling 
the  occi[)ut  downwards.      The  more  the  head  is  Hexed  the 
easier  will  it  be  to  rotate  it .     Then  the  head  is  tii  nily  u rasped 
in  the  mant\er  just  dc-cribed,  and  the  occiput  turiicd  foi  wards 
towards  the  symphysis.     It  is  desirable  to  rotate  the  trunk 
as  well  as  the  head,  otherwise  tin   neck  will  be  twisted  and 
the  occiput  will  tend  to  return  to  its  faulty  position  as  soon 
as  it  is  released  from  the  fingers.     Trunk  rotation  may  be 
assisted  by  the  operator  finding  the  anterior  shoulder  with 
his  disengaged    hand   and  endeavouring   to   i)ush   it   oyer 
towards  the  middle  line,  while  th.    internal  hand  is  rotating 
the  head.     Or  in  a  difficult  ca.sc  the  internal  fingers  may  b.^ 
passed   upwards   above  the  head  to  the  anterior  shoulder, 
which  is  then  forcibly  pushed  across  th.    middle  line  to  the 
opposite  side.    When,  however,  little  liquor  amnii  remains  in 
the  uterus,  rotation  of  the  trunk  is  almost  impossible   >ird 
it  is  then  best  to  rotate  the  head  as  much  as  possible  and, 
while  the  hand  keeps  it  in  its  corrected  position,  to  apply 
the  forceps  mimediately,  before  the  head  can  return  to  its 
faulty  position.     With  the  patient  lying  on  her  l)ack  the  right  " 
blade  should  be  first  introduced  when  ilealing  with  a  third 
position,  as  this  will  efTectually  prevent  the  occiput  from  again 
rotating  backwards.     In  the  fourth  position  the  left  blade 
should  be  first  applied.     If  manual  rotation  should  entirely 
fail  the  forceps  must  be  applied  to  the  non- rotated  head, 
but   serious   laceration-^   of   the   pelvic   floor   involving   the 
rectum  will  probably  occur  in  a  primipara  ;   in  a  multipara 
there  may  be  no  serious  injury  if  the  head  and  the  pelvis  are 
of  normal  size. 
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In  !i  multipara  with  foebk'  uterine  tontraetions,  the  head 
may  completely  fail  to  engage  in  the  brim  ;  labour  advances, 
the  cervix  dilates,  the  membranes  rupture,  and  no  advance 
of  the  head  occurs,  which  remains  freely  movable  above 
the  level  of  the  pelvic  brim.  This  is  the  most  difficult  example 
of  an  oceipito-posterior  position  to  deal  with.  The  applica- 
tion of  forceps  to  the  head  above  the  brim  is  the  most 
difficult  operation  in  obstetrics.  In  addition  the  head  must 
be  rotated  before  the  forceps  is  applied,   and   rotation  is 


Fig.  UKS.— rsual  Mouldinj;  in  t  •cciiiitci-rostfiini-  I'ositinii. 
((ittlulnii  iiiiil  liliukcr.) 

much  more  troublesome  with  the  head  at  this  high  level 
than  wiien  it  has  readied  the  jM-lvic  cavity.  The  best 
metiiod  of  delivery  in  such  cinunistances  is  interna!  version 
if  tlie  ehiUl  is  alive  :    craniotomy  may  l>e  p«'rformed  if  it  is 

dead. 

The  woiihliiKj  of  the  ffetal  head  in  oceiinto-posterior 
positions  differs  soinewlial  fioin  tlu't  in  anterior  |)ositions 
(Fig.  l<i«).  The  ((trnpression  of  the  ociipito  Irontal  plane 
is  exaggerated,  and  the  fr..,it,(!  bones  art'  more  markedly 
displaced  benei-.th  the  parietitl  bones.  The  position  of  the 
caput  has  hi  en  already  mentioned. 


Ill) 
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ABNOUMAIi    LABOril 

In  this  section  the  following  c-onditioiis  will  be  considered 
(I.)  Almoniifii   Presentations. 

Face  and  brow  presentations. 

Breech  or  pelvic  presentations. 

Transverse  or  shoulder  presentations. 

Twin  labour. 

Prolapse  of  the  cord  and  limbs. 
(11.)  Ahnormul  ComUtiontf  of  the  Maternal  Passages, 
{a)  The  bony  pelvis. 

Pelvic  contraction. 

Tumours  of  the  pelvic  bones. 
{}))  The  soft  iMirts. 

Ovarian  tumours. 

Uterine  tumours. 

Kigidity  of  the  cervi.x. 

Rigidity  of  the  pelvic  tloor. 


(III.)  Alinorniatities  in 


the  Arli(ai  of  the  Uterus. 


Precipitate  labour. 
I'terine  inertia. 
Tonic  uterine  contraction. 
.\nte-partum  rupture  of  the  membn.neh. 
(I\'.)  Oltstriicted  hthonr. 
(V.)  Maternal  Injuries  in  Parturition. 


Rupture  of  the  uterus. 


cervi.x  an<l  vagma. 
periiu-un»  and  vulva. 


Ha'inatonia. 
Inversion  of  the  uterus. 
(VI.)   Anli-ixtrtinn  Hamorrhatjc. 
(Vll.)  Son-exiinlsion  of  the  Placenta. 
(VIM.)   Pu.'<t-iMtrtini)  Ilaniorrhatje. 
(IX.)    Liihoiir  ctmiiilii-ated  la/  Erinni i>-<ii 
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Face  and  Brow  Presentations 
These  presentations  are  brought  about  by  complete 
extension  of  the  head  upon  the  spinal  column,  the  occiput 
resting  against  the  cervical  vertebrae,  and  the  chin  being 
widely  separated  from  the  chest  wall  (Fig.  169).  Tliey  occur 
in  about  1  in  300  labours  (03  per  cent.  Queen  Charlotte  s 
Hospital  statistics).  Little  is  known  of  the  causes  of  this 
complete  extension  of  the  head,  but  it  is  believed  that  the 
following  may  be  either  essential  or  contributory  causes  : 

1.  Extreme  obliquitj'  of  the  uterus. 

2.  Pelvic  contraction. 

3.  Large  size  of  the  foetus. 

4.  Dolicho-cephalic    foetal    skull    (long    antero-posterior 

diameters;. 

5.  Congenital    malformations— c.gr.     goitre    and    anen- 

cephaly. 

0.  Multiparity. 

7.  Placenta  previa  and  hydramnios. 

Face  Presentation.— This  presentation  is  very  rarely  met 
with  in  in-egnancy,  but  appears  to  be  usually  produced  at 
the  jns<'t  of  labour,  by  conditions  which  prevent  the  easy 
entriUiC  of  the  vertex  into  the  pelvic  brim.  Causes  1.  2. 
and  3  f  erefore  ii'-ed  no  comment  ;  the  influence  of  uterine 
obliquity  in  causui^'  extension  of  the  head  has  been  referred 
to  on  p.  2i»4.  ( 'onsiderable  doubt  exists  whether  the  elonga- 
tion of  the  antero-posterior  diameters  of  the  festal  head, 
which  is  often  met  with  iji  face  ca^s.  is  primary  or  secondary, 
niiuiy  observersmaintainingthat  it  is  produced  during  labour, 
and  is  therefore  the  effect,  not  the  cause,  of  the  presentation. 
The  congenital  malformations  mentioned  have  been  respon- 
sible for  the  very  rare  instances  in  \sliich  face  presenta- 
tion has  b"eii  reeoynised  before  labour.  Congenital  goitre 
is  not  une(mim<m  in  couiilrit-  where  goitre  is  endemic,  but 
elsewhere  it  is  t'xtremelv  rare.  Face  })resentati()n  results 
from  the  mechanical  obstacle  to  flexion,  and  is  really  an 
advantage,  since  it  protect  ■  the  gland  fnini  injurious  pressure 
from  the  chin.  The  iuienccphalic  head  lies  ir>turally  iti 
full  extension.  Statistics  shnw  that  this  pres.iuation  occurs 
in  primigravida'  and  multi}>arrt'  respectiv.jy  iii  the  proportion 
of  two  to  three,  and  repeated  presentatioi;  of  the  face  lias 
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been  observed  in  successive  labours  in  tlie  same  patient. 
Placenta  prapvia  and  hydramnios  favour  all  kinds  of 
abnormal  presentation,  but  not  especially  tluit  of  tlie  face. 

The  attitude  of  the  fcetus  is  shown  in  Fig.  169.  It  will  be 
noticed  that,  while  the  limbs  are  flexed,  the  trunk  and  spine 
are  extended  ;  the  outline  of  the  back  is  Hat,  not  convex, 
and  is  broken  below  by  the  prominence  formed  by  the  occiput 
when  the  head  is  completely  extended.  The  interval  svvn 
between  the  knees  and  elbows  is  of  course  caused  by  the 


Fui.  KiSI.  — Face  l^r<s<>tit!»tii>i\  ;    Kii>t  I'o.sitiiiii. 

^UilHMIll)Ilt-l»<■^^>ui^^lOS  iiiui   lil'plip'.) 

extension  of  the  sj)ine.     Four  />o.si7<o«.s'  are  distinguished  as 
follows,  the  chin  being  the  (U  iKiminator  of  the  presentation  : 


1st  Jio-iti'iii 
4th 


lii^'lit  iinMito-iKistcndr  li.M.P. 

Left  mriitd-iMPstcrinr  I. .M.I'. 

l,f>ft  Illclltn-)iIlt<TU)l-   .  I,.M..\. 

l!i''ht  iiiiiito-;iiit<'iii>r  1!.M..\. 


The  first  position  is  by  far  the  commonest,  then  comes  tlie 
third  ;  the  second  iind  fourth  are  rare.  The  face  therefore 
engages  in  the  right  ol)li(|ue  diameter  of  th«'  brim  in  a  v<'ry 
liirge  preponderan<-c  ot  ca.-es.  just  as  diM-s  the  vertex.  The 
relation  of  the  head  to  the  pelvis  :it  the  c(mimeneement  of 
labour  is  sIio\mi  in  Kigs.  Itilt  and  I  To.      liy  compari.-on  with 
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Figs    131   and  l:i-»  it  will  Ik-  stri.  tl.at   tlu"  presenting  part 
•tupies  a  comparatively  small  part  oi  the  pelvic  space.     In 


oc 


Fio.  170.      Fiiic  I'lcMMitiitinii  :  Third  rositioii. 

comparing  the  positions  of  the  fae.-  with  those  of  the  v«'rtex, 
it  will  be  observed  that  they  precisely  correspond  in  respect 


I'k;.  171        Fm"'  I'M-'nlntii.Ti  :    l'>>iiilli  I'oMtioii. 


„t    (he  position  of  the  l.a.U    nt  the  f.H.is  :    in  the  lirsl  and 
seeon.l    positions    it    is   anterior,    in    th.-    third    an.l    t.-urth 
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posterior,  in  both  pre.soiitatioiis.  Tims,  if  in  a  first  vertex 
position  the  head  f)eeaine  eoinpletely  extended,  a  first 
position  of  the  faee  would  result  from  it. 

Diagnosis.— Abdominal  palpation  should  be  earried  out 
in   the   systematic   manner  described   in  connection    with 
normal  labour.     The  actual  shajje  of  the  foetal  ovoid  will 
attract  attention  if  the  back  is  anterior  (Fig.  IHU)  ;   the  head 
in  this  case  will  lie  well  above  the  pelvic  brim  at  the  com- 
mencement of  labour,  even  in  a  primipara,  and  the  prominent 
occiput,  with  the  sulcus  between  it  and  the  back,  can  be 
l)alpated.     It  is  not  i  early  so  easy  to  make  out  the  entire 
surface  of  the  back  as  in  a  vertex  i)resentation,  for  a  con- 
siderable interval  exists  between  {he  upper  dorsal  region  of 
the  i)ack  and  the  maternal  abdominal  wall.     In  palpating 
from  the  fundus  downwards,  the  outline  of  the  back  is  there- 
fore lost  befoie  the  occii)ital  prominence  is  reached.     When 
the  back  is  posterior,  the  prominent  occiput  is  not  readily 
accessible  to  palpation  ;    but  the  small  parts  representing 
the  limbs  are  extremely  easily  felt.     The  two  most  important 
points  on  palpation  therefore  arc  the  indistinct  outline  of 
the  back  and  the  dee])  sulcus  between  the  occiput  and  the 
cervical  sjjine.     Auxcultullon  affords  little  help  in  diagnosis  ; 
the  heart  is  heard  at  a  somewhat  higher  level  than,  but  other- 
wise in  the  same  position  as,  in  vertex  presentations  :    and 
in  anterior  positions  of  the  chin  the  sounds  are  unusually 
distinct,  as  the  chest  is  thrown  forwards  against  the  abdo- 
minal wall. 

Wujiiial  examination  at  the  conunencement  of  labour  is 
indecisive  :  the  presenting  i)art  lies  high  and  is  ill-delined  in 
outline  :  it  will  often  be  impossible  to  distinguish  it  from  the 
breech.  When  the  first  stiig(>  is  more  advanced,  the  bag  of 
waters  will  be  noticed  to  be  unusually  large,  and  ])remature 
rupturi'  of  the  membranes  is  fairly  common.  The  large  .m/.c 
of  the  bag  is  due  to  the  fact  that,  as  the  face  docs  not  till  the 
lower  segment  .so  well  as  does  the  vertex,  a  larger  imount  of 
li(|Uor  amnii  descends  below  tin*  presenting  part.  Creat 
rare  should  be  taken  not  to  rupture  the  nu'ml)ranes  acci- 
dentally, but  during  the  intervals  betwt'cn  the  pains  it  will 
probably  be  possible  by  ;"ntle  touch  to  recognise  (r.f/.  in  the 
third  ])osition)  the  frt)ntal  suture  leading  anteriorly  to  the 


orbital  ridges  and  to  the  nose  (Fig.    I7(t) 
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stage,  when  extension  of  the  head  has  become  complete  and 
the  cervix  is  further  dilated,  it  wUi  be  found  that  the  orbital 
ridges,  mouth,  and  chin  can  all  be  reached  and  recognised  by 
the  finger.  The  direction  of  the  chin  will  of  course  indicate 
which  of  the  four  positions  of  the  face  is  present  (see  Figs. 
172  and  173).  During  the  second  stage  diagnosis  by  vaginal 
examination  may  become  very  difficult  owing  to  the  tume 
faction  of  the  brow,  cheeks,  and  lips  (caput  succcdaneum), 
which  results  from  pressure  around  the  girdle  of  contact. 


Fid.    172.     Viwf  I'lowMitiitioii.      II.  First   rnsitioii.     h.  ,<i-<'>\\t\  I'oMtiou. 
(FiiriilHiiif  ami  Viiriiicr.) 

Tli'Mini«\v  ir.(lif.iti-<  tlif  lim-  "I  f'irwiiiil  mtiition.     raticiil  iii  ii-n;il  c.list.liii'  po-tion. 

The  orbital  ridges  become  obscured  and  the  mouth  opens, 
but  by  passing  the  linger  into  the  moutli  tlie  alirolar  firore-s-scs 
can  always  be  recogni.xed,  and  this  is  accordingly  a  most 
impoilant  diagnostic  ])oint.  The  nose  undergoes  little 
alteration,  and  conseciuently  the  njues  with  tlic  septum 
between  them  may  still  be  recognisable  (Fig.  ITS)  when  the 
other  i)arts  have  become  completely  obscured  by  swelling. 
Mechanism.  (1)  K.Ntension  in  a  tacc  picM-nfat ion  co!- 
responds  with  flexion  in  a  vertex.  Jt  is  produced  at  (In- 
onset  of  labour  by  the  conditions  named  above,  and  i^  pro- 
gressive,  being  frequently   incomplete   until   ihe   head   Ins 
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descendctl  well  into  the  |)elvic  cavity  (Fig.  174).  When 
completely  extended  the  diameter  of  engagement  is  the  suh- 
mento-bregmatie  (3^  inches),  which  lies  in  one  of  the  oblique 
diameters  of  the  brim  (42  inches)  ;  wlien  incompletely 
extended  a  longer  diameter,  tlu^  sul)-ment()-vertical  (4i 
inches),  becomes  engaged.  The  greatest  transverse  dia- 
meter of  the  face  (bi-malar)  is  considerably  less  than  that 
of  the  vertex,  the  bi-parietal.     There  is  thus  no  difference 


r'lx.  iT^I.      K.i<<'   i'ri'M'tit.ifi 'II.     (I    'lliiiil    l'c.~iti.iii,      A.   l''.nirtU    I'ositioii. 
^^^^nli)^^•ut■  uikI  N'ailiirr.j 

111.'  inn>»  Hi.lirji..^  ilif  iirii-ipf  f.^nianl  rNtiiii.ui.     !'..li>'iil  i!i  ii-iii.'il  ..UnI- tiii'  |i.wili.Hi. 

l)(  iwcen  ii  fuiiy-He.xcd  veitcx  and  .<  fully-exteiided  face  in 
the  lengtii  of  the  diameter  of  engagement,  while  the  trans- 
ver  !'  diainciir  is  smaller  ;  but  it  mu>t  be  remembered  tliat 
while  the  size  of  the  verti'X  may  be  reduced  l)y  mcHilding,  th:'! 
bones  of  the  ffu-e  are  iiic(»mprcssible.  Detideiit  extension 
intl'.iences  a  face  pre-^entation  unfavourably  by  intnwluting 
a  longer  diameter  of  ennagemeiit, 

(2)  hi'rni'ii  lolotioti  is  probab!y  controlled  iiitirely  by 
tt>.'  slope  'i  tin-  pelvic  llo(»r  ;  wlieii  the  h<si<l  is  completely 
cxiended  tlu  iliiii  is  i  lu-  lowest  ]»a(t,  and  tlierefo'.i-  it  first 
reaciics  the  jtelvic  lli'or  and  is  directed  by  the  slope  down- 
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wards  un«l  forwards  under  the  pubic  arch  Since  the  mo«t 
frequent  position  is  the  right  mento-i>osterior,  this  usually 
involves  a  long  movement  of  -station  (about  gths  of  a  circle) 


P\ 


f.   3 


m 


Fig.  171.-  Kik-c  IVi-sciitntidn  .  Tliiiil  l'ii>iticiii.  'l'li<-  i<piiilpli'tfty 
cxtctulcil  t:iii'  ll:is  i|c>ci'I\(li'<l  into  tlic  ]«  Ivic  '•ivitv,  Hlltl  still 
ii-  >  in  thf  ri^'ht  .ililii(iii'  diiiiiicti  r.  TIk'  hcul  is  clipii^'afi'tl 
iiiit»'in-jpi>sti'iiiiily. 

around  t lie  rijiht  wall  of  t  In- |»clvis.  If  the  head  is  inipeifectly 
e.vlcnded  so  tliat  tin-  siiuipul  is  lower  than  the  chin,  tlif 
latter  will  rotate  l)a(kwards  into  the  sacral  iiollow  {prr.ti.staif 
mcntopoiikritti     /m-^ilitiii).     Natural    deli  very    is    then    iru- 
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possible,  oxcopt  in  the  caw  of  a  very  small  or  maceratetl 

ftetus. 

(3)  Flexion. — After  forward  rotation  of  the  chin  has 
occurred,  the  head  becoines  disengaged  by  a  movement  of 
Hexion,  which  thus  takes  the  plate  of  extension  in  a  vertex 


I'lci.  !  7').      i'iiii  I'ri-sciitiit'nii.   l''i.r\v,iii!  ''.titimi  of  tln'  Chin  lias  (niuri'il. 

|iresenliitioii.  The  chin  Ursf  emerp-s  iiii<lci  the  syinpliysis 
piiltis  ;  then  the  fiuc.  foi  ;l'  jid.  vcrfex.  and  lastly  {he 
(i((i|>uf  [KISS  -ucct'svivclv  over  tlie  iiciiiieuin  (Kig.  ITti).  It 
i>  impi)rtani  flii>'  the  tliin  should  be  Itroiiirht  \v<'ll  forwaKN 
under  tin'  i>  liiic  i  -h  before  Hcrioii  occurs,  (itlu'rwiT  the 
nienl*  vertical  diameter  (.'>;,  inches)  must  j'lss  through  the 
outkt  instead  of  the  sub  inento-vertii-al  (4^  inches).     It  is 
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therefore  clear  that  the  passage  of  the  head  through  the 
vulva  in  a  face  presentation  ia  always  more  difficult  than  in  a 
vertex  presentation,  owing  to  the  greater  length  of  the 
diameters  of  engagement. 

(4)  Restitution  and  External  rotation  are  brought  about  by 


w 


t 


if 


Fi.i   17(1     -Fa«e  I'rer- iitution      The  i;p.vcin.-iit  ..f  int.iiial  rotation  hi. > 
'.HvumMl.  and  the  Ian.  U  i>u^.^ii.^'  thr.)Uf,'h  the  oiitl.'t  t)y  a  inov.Mu.'.if 
of  lU'xioii. 

the  same  oaiises,  ami  foliuw  the  same  rule  with  icgard  to 
direction,  as  in  vertex  presentations. 

The  mtt-^  favourable  positions  in  i)resentation  of  the  faco 
arc  those  in  which  the  chin  is  anterior  (third  and  fourth).  In 
these  the  back  is  ])osterior,  and  the  effect  of  its  apposition 
with  the  maternal  vertebral  column  is  to  extend  the  spine, 
and    thus    promote    extension    of    the    head— the    normal 
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muohanisin  of  tlii^  presentation.  In  addition,  the  niovenient 
of  forward  rotation  of  the  chin  is  much  sliorter  than  in  the 
first  and  second  positions. 

The  effects  of  hibour  upon  the  liead  of  the  fiBtus  are  very 
marked.  The  tumefaction  of  the  face  has  been  already 
referred  to  ;  it  is,  of  course,  <lue  to  the  formation  of  the 
caput  succcdancum,  but  in  this  case  tiie  effusion  is  usually 
sanguinolent.  j.'ivin>?  the  appearance  of  considerable  bruising, 
often  acconii mied  with  small  bulhe  c<mtaiiiing  blood- 
stained fluid.     The  effusion,  as  a  rule,  becomes  absorbed  in 


|ii 


177.      Miiililiii^     f  till-  llcinl  uttiT  I'iui' rii'-ciit.itidii. 
^Attcr  liii.liii.; 


.1  tew  days  after  birth.  au<l  the  skin  rapidly  regains  its 
ni)rniiil  colour.  Tlic  tliang(<  produced  during  labour  in  I  lie 
shi>i)c  of  the  s!;ull  an  also  .^iiowu  in  I'ig.  177.  'i'he  vertex 
bec(tines  tlatteneil  by  being  (•()inj>resse<l  against  the  pelvic 
wall  thus  reducing  the  sul)-(K(ipito-bregniatic  and  si:b- 
nu'nto-bregmatic  diameters,  while  the  occipito-frontal  dia- 
meter becomes  considerably  lengtheiu-d,  the  ])lane  oi  prin- 
cipal comprosion  being  the  plane  of  tlie  sub-meuto-breg- 
luatic  diameter. 

The  mechanism  of  labour  in  a  face  presentation  may  be 
>iid  to  diff(>r  fnwii  that   in  a  vi-rle.K  mainly  in  tiic  greater 
difficulty  of  the  e.\|)ulsion  of  the  head  and  the  more  serious 
K..M.    '  -'3 
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results  of  backward  rotation.  A  face  presentation,  as  a  rule, 
brings  no  more  risk  to  the  mother  than  a  vertex  ;  labour  is. 
however,  longer,  because  the  face  is  a  less  efficient  dilator 
and  the  membranes  are  more  liable  to  rupture  early  :  further. 
as  repeated  examinations  may  be  necessary  for  diagnosis, 
the  strictest  ant;  eptic  precautions  are  called  for.  There 
is  some  increase  of  risk  to  the  child,  owing  mainly  to  the 
comparative  frequency  of  such  complications  as  premature 


Fi(i.  17s.-.]i(liverv  ..t  th<.  lleu.l  in  Face  I'resciitatiou  :   Mnvm.MU  ..I 
Fll■\i^ll.     (Hilicmc.nt-Dei'siiij.Mies  and  l,<'i«>p''.) 
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rupture  of  the  membranes,  and  prolaps(«  v.i  the  cord  or  of 
one  of  the  liands. 

Management  of  Face  Presentations.  -The  possibility  nt 
♦  he  pelvis  being  contracted  should  always  be  borne  m 
mind  in  connection  with  face  luesentations.  Since  tiie 
majority  of  cases  terminate  naturally  by  forward  rotation 
«.f  tlie  cliin  and  spontaneoi-s  disengagement  of  the  iiead. 
interference  is  not  always  called  for.  It  is  therefore  the 
wisest  plan  t..  leave  face  presentations  alone,  and  interfere 
only  under  certain  w.-ii-dctincd  con<liti<>ns.     The  mend)ranes 
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shoukl  bo  very  carefully  preserved,  for  the  face  is  an  ia- 
efficient  dilator  ;    therefore  vaginal  examinations  should  he 
made  with  special  care,  and  the  patient  kept  lyiiij^  down 
during  the  greater  part  of  the  first  stage.     Durirg  tiie  second 
stage  what  is  possible  should  be  done  to  promote  extension  ; 
forward  rotation  of  the  clnn  will  then  inevitably  follow. 
Use  may  be  made  of  uterine  obliquity  in  promoting  extension 
by  directing  the  patient  to  lie  upon  the  side  ojjposite  to  that 
on  which  the  clun  hii    been  located  ;    but  upward  pressure 
with  the  fingers  on  the  forehead  or  downward  traction  on 
the    chin,   if   attempted,   must    be    applied  very  carefully, 
as    the    face    may   be 
seriously  injured  or  the 
eyes  infected.     If   the 
chin      rotates      back- 
wards,   or   if    forward 
rotation   is   much   de- 
layed,  the  best  treat- 
ment is  to  antcsthetise 
the  patient,  and  then 
rotate    the   head    and 
trunk    so  as  to  bring 
the    chin   forwards,  in 
tiie     manner     already 
described    in     connec- 
tion     with      posterior 
positions  of  the  vertex 
(p.    :J40).       The     chin 

should  then  be  pulled  d..wn  until  the  face  is  complet(-ly 
exten.led,  r.nd  the  head  immediately  delivered  with  forceps. 
If  forward  rotation  cannot  be  accomplished  m  this  way,  it 
mav  prove  possible  to  deliver  with  axis-traction  forceps  m 
the  case  of  a  small  fcctus.  even  in  the  persistent  mento- 
posterior position.  If.  however,  this  should  tail,  cranio- 
tomv  will  probably  be  recpiired. 

If  the  presentation  is  complicated  by  prolapse  of  the  cord 
„r  of  a  haiul,  the  best  treatment  is  to  perforin  veision  by 
eitlier  the  combined  or  the  internal  method  (p.  (w.".)  ;  the 
object  of  tins  intertVrence  is  to  obviate  the  increased  tcetal 
risks  of  thc.-e  complications. 

It  has  been  sometimes  advised  when  a  face  presentation 
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is  recognised  early  in  labour,  before  rupture  of  the  mem- 
branes, that  an  attempt  should  be  made  to  convert  it  iuto  a 
vertex  by  Hexing  the  head.  It  may  be  said  that  this  pro- 
cedure is  unnecessary,  difficult  to  carry  out,  and  if  not  com- 
pletely successful  it  does  harm  by  brmging  about  the  most 
unfavourable  of  all  cephalic  i.iesentations— viz.,  the  bron: 
The  essential  difficulty  is  that  both  the  spine  and  the  head 
must  be  flexed,  or  the  face  presentation  will  immediately 
recur.  Many  methods  of  attempting  this  correction  have 
been  described  by  Baudelocque,  Schatz,  Thorn,  and  others, 
but  it  may  be  said  that  tii.y  are  only  suitable  for  the  practice 
of  lying-in  hospitals,  and  cannot  be  recommended  for  general 
adoption.  As  a  routine  principle  face  presentations  should 
be  left  to  nature  uidess  the  conditions  exist  which,  as  has 
been  mentioned,  call  for  the  performance  of  version.  When 
face  presentation  occurs  with  a  contracted  pelvis,  the  manage- 
ment of  the  labour  will  be  governed  mainly  by  the  shape 
and  size  of  the  pelvis. 

Brow    Presentations.— When     the    head     lies     midway 
between  the  attitude  of  complete  tlexion  and  that  of  com- 
plete extension,  the  brow  presents  at  the  brim,   and  the 
hmgest   diameter  of  the  head   (mento-vertical,   5|   inches) 
becomes  the  diameter  of  engagement.     The  shape  and  size 
of  the  mento-vertical  plane,  as  shown  in  Fig.  180,  make  tlie 
passage  of  the  normal-sized  head  through  the  pelvis,  m    <m 
presenting  in  this  way,  well-nigh  impossible.     Probably  this 
presentation  should  be  regarded  ns  a  sub-variety  of  the  face 
])resentat  ion.  due  to  arrest  midwayof  the  process  of  extension. 
Z>2fl9«06i".s.— Presentation    of    the    brow    usually    passes 
unrecognised  until  labour  is  well  advanced.     The  external 
examination  may  show  nothing  abnormal,  while  vaginally 
the  presentation^  will  be  mistaken  for  a  vertex  until  the 
cervix  is  well  dilated.     The  brf)W  ])resentation  may  then  be 
recognised  by  the  presence  of  the  anterior  fontanelle  at  one 
end  of  the  presenting  part  and  the  orbital  ridges  at  the  other. 
When  the  mouth  and  chin  can  be  felt,  the  ])resentati()n  is  a 
face.     It  is  foi  innate  that   this  presentation  is  rare  (I   in 
1,500  to  2.000  labours),  for  natural  delivery  is  impossible 
unless  the  foetus  is  undersized. 

Mirhatiistn.—-Thv  orbital  ridges  may  be  either  anterior 
or  itosterior  in  brow,  presentations,  the  former  being  the  more 
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favourable.     An  anterior  brow  may  be  delivi^red  naturally 
if  tbe  head  is  small,  the  pelvis  is  of  normal  size,  atul  the 
uterus  is  acting  powerfully.     Moulding  then  oeeurs.  which 
results  in  marked  compression  of  tlie  mento-verticai  dia- 
meter, and  compensating  elongation  of  the  occipitofrontal  ; 
this  causes  great  bulging  of  the  frontal  bones.     Tiie  head 
then  descends  with  the 
puncrior    maxilla    com- 
press'.d  against  the  pu- 
bes,  the  occiput  lying  in 
the  sacral   hollow  ;    the 
frontal   region  first    ap- 
pears at  the  vulva,  and 
is  followed  by  the  vertex 
and  occiput,  the  face  and 
chin    being     disengaged 
from  the  i)ubes  the  last 
of  all.     This  method  ac- 
cordingly resembles  the 
delivery    of   the    vertex 
in  face   to   pubes   cases 
as    shown   in   Fig.    Kw. 
but  in  the  case   of   tl'.e 
brov    presentation    the 
head  is,  of  course,  more 
extended.       Very     con- 
siderable   deformity    of 
the  head,   consisting   of 
flattening  of  llie  vertex 
and  bulging  of  the  fore- 
head,  results.      In   pos- 
terior   positions    of     the 
brow,   forward   rotation 
mav    OCCIU-.    when    the 

case  emls  in  the  manner  just  deserl-d  ;    if  rotation  does 
not  occur  natural  delivery  is  impossible. 

Mamiiemnif.—h  is  prol)able  that  every  fair  i)resenta- 
tion  passes  througii  the  ])reliminary  stage  of  a  lnow  presenta 
lion;  ,ases  are  accordingly  obse-ved  to  undergo  >pontaneoiis 
transformation  to  a  face.     The  pc  rsistenee  of  brow  presenta^ 
tion,  however,  involves  considerable  risk^-oth  to  mother  and 
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cliild  ;  therefore,  if  detected  early  in  labour,  either  be^  /e  or 
soon  after  rupture  of  the  membranes,  version  should  be 
performed,  and  the  case  converted  into  a  breech.  If  labour 
is  too  advanced  for  version  to  be  performed,  an  attempt  may 
be  n  ade  either  to  flex  the  head,  producing  a  vertex  presenta- 
tion or  to  extend  it  comi)l('tely,  producing  a  face  :  the  lattei' 
is  easier  to  perform,  but  great  care  must  be  taken  not  to 
injure  the  face  or  eyes.  If  the  head  infixed  in  the  brim,  it 
must  be  allowed  to  continue  as  a  brow  presentation,  and  an 
attempt  made  to  deliver  with  forceps  as  soon  as  the  cervix 
is  sufficiently  dilated,  but  version  in  all  eases  offers  the 
safest  method  of  dealing  with  brow  presentations. 

Breech  or  Pelvic  Presentations 

Wlien  the  jjelvic  extremity  of  the  foetal  ovoid  lies  at  the 
brim,  and  the  cephalic  extremity  at  the  fundus,  the  presenta- 
tion is  called  a  hreech.  If  the  normal  attitude  of  flexion  is 
unaltered  the  pref"nting  part  will  consist  of  the  buttocks 
with  the  external  genital  organs,  and  one  or  botli  feet,  the 
latter  lying  somewhat  above  the  former  ;  this  is  called  the 
complete  hreech  (Fig.  181).  Some  alteration  of  the  normal 
attitude  is,  however,  not  uncommon.  The  most  frequent  is 
extension  of  the  legs  upon  the  thighs,  bringing  the  feet  up  t.. 
the  sides  of  the  neck  ,  this  is  called  the  incomplete  hreech  with 
extension  of  the  legs  (Fig.  182).  Sometimes,  however,  the 
tl.ighs  are  extended  and  the  legs  flexed,  bringing  the  knees 
down  into  the  brim  ;  or.  finally,  bot'.i  the  legs  and  the  thighs 
may  be  partially  extended,  bringing  down  the  feet.  Tlie 
two  latter  are  often  termed  hiee  and  foot'ing  presentations, 
but  they  must  of  course  be  regarded  not  as  distincl 
from,  but  as  varieties  of,  the  incomplete  breedi  presen 
tation.  Breach  presentations  may  therefore  be  classified 
thus  : 

A.  ('om])lete  Breech  Presentation. 
Ji.   Jiuomplete  Breech  Presentation. 

(1)  With  extended  k'gs. 

(2)  With  extended  thighs. 
(a)   Knee  (legs  flexed). 

(I)}    FoDtlitig  (legs  cxleiidcd). 
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Occurrence.— Breech  prcsiMitatioiis  occur  approximately 
in  1  in  30  (3-3  per  cent.)  of  all  labours;  if,  however, 
premature  labours  are  excluded,  the  proportion  falls  to 
1  in  ()0  showing  that  this  presentation  is  much  more  fre(iucnt 
in  preiiiature  than  in  full-time  labours.  It  is  usu.aiy  stated 
that  breech  presentations  occur  somewhat  more  frequently 
in  multiparas  than  in  primigravidaN  but  recent  statistics  from 
the  ('Unique  Baudelocque  (Paris)  show  that,  cxcludmg  cases 
of  contracted  pelvis  and  of  premature  labour,  the  preponder- 
ance lies  decidedly    with    primigravida).     The  ncomt 
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breech  ,.  oscntation.  in  one  or  other  of  its  forms,  is  comi.ioner 

than  the  complete. 

Causes  -It  is  customarv  to  asc.ibe  breech  pr -sontation 
to  .listurbance  of  the  c.mditions  which  produce  vertex 
,  resentation  (see  p.  -'sO).  Thus  the  cephalic  end  ot  the  t(vtal 
I,,oi,l  mav  be  la.-er  than  the  ,.elvic  end,  as  in  In/.lmrephalns  • 
the  lower  uterine  segment  may  be  unduly  diste-.ded.  and 
api.roxiniatelv  e(,ual  in  si/e  to  the  fund.is.  as  m  ln,,lmunnns  ; 
the  .cntre  of  gravity  of  the  prn„al,ne  fd^s  lies  near  the 
eentre  of  the  bodv.  and  therefore  the  tendency  to  he  head 
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downward  in  the  liquor  amnii  is  lost  in  premature  labour}:. 
In  addition,  placenta  prcevia  favours  the  occurrence  of  breech 
presentation,  for  the  presence  of  the  placenta  in  the  lower 
uterine  segment  diminishes  the  capacity  of  this  part  of  the 
uterus,  and  so  tends  to  displace  the  head  when  presenting. 
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FlO.  lS2. —  Hrccch  I'losciitiitioii  with  llxtoiiili'il  I,r!^;<. 
From  a  Frozen  Section.     (Biirbinir.) 


Peliic  contraction  produces  much  the  same  result.     It  must 
however,  be  admitted  that  many  breech  presentations  occm* 
in  which  none  of  tliesc  conditions  arc  j)rcscnt.  and  tlicv  must 
therefore  be  regarded  as  merely  contributory  causes. 

Four  ])ositions  of  the  Vireech  presentation  arc  described 
the  sacrum  being  the  denominator  : 
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Diagnosis.— Abdominal  palpation  should  be  carried  oiil  m 
the  usual  systematic  manner  described.  It  is  much  easier  to 
recognise  a  breech  presentation  by  abdominal  than  by  vaginal 
examination  in  the  earlier  stages  of  labour.  The  pelvic 
grip  will  show  that  the  foetal  pole  which  occupies'  the  lower 
part  of  the  uterus  does  not  possess  the  characteristics  of  the 


Fi(i.  183. — Broocli  lVcsoiit;\ti(in  :  First 
I'.isitioii.     (FiinilHriif  1111(1  Viirnior.) 

head  ;  it  is  softer,  more  irregular,  and  less  defined  in  outline  ; 
it  usually  lies  al)ove  the  level  of  the  brim,  and  small  i)arts 
moving  spontaneously  may  be  felt  near  it.  The  fiaidus 
must  next  be  palpated  with  great  care,  when  the  head  will  be 
recognised  by  the  points  mentioned  on  p.  314.  't  will 
usually  be  found,  not  in  the  middle  line,  but  at  one  ..r  other 
side  of  the  ''undus.  It  is  easier  to  palpate  its  general  outline 
than  when  tiie  head  lies  at  the  brim  ;  owing  to  the  greater 
capacity  of  the  uterine  cavity  at  tlie  fundus  tlie  liead  is 
freely  moval)le  upon  the  occipito-atloid  articulation. 

jiack  and  limbs  will  be  found  in  the  same  way  as  witli 
vertex  presentations.     Jn  the  incomi»Iete  breech  prcscuta- 
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tion  with  extended  legs  the  feet  lie  close  to  the  head  and  may 
be  felt  there  per  abdomen  (Fig.  182)  ;  care  will  tliep  l)e 
necessary  to  avoid  the  error  of  concluding  that  the  breech 
lies  at  the  fundus  because  small  i)art8  are  found  near  it. 
The  heart-sounds  will  be  heard  at  about  the  level  of.  or  a  little 
above  the  umbilicus— i.e.,  somewhat  higher  than  in  vertex 
presentations,  but  in  much  tlic  same  relative  position  as 
regards  the  middle  line  (Fig.  157).  In  the  first  breecli 
position  the  heart-sounds  are  unusually  loud,  owing  to  the 


Vn:.  1,S4.  -Shi.iie  of  the  IJa-  ..f  Watev>  in  a  I'run.ature  I'.iv.uh  Labnui. 
(Modified  from  Ribc-iiont-I»oss:ii^'iies  and  l.t'iia-e.) 

fact  that  the  back  of  the  left  shoulder  is  in  close  contact 
with  the  abdominal  wall,  a  little  to  the  left  of  the  umbilicus 

(Fig-  '^1)- 

Vaginal  examination  early  in  labour  will  show  that  tlic 

presenting  part  lies  high  and  cannot  easily  be  defined  ;  the 
cervix  dilates  slowly  and  the  bag  of  waters  becomes  unusual!" 
elongated,  a.ssuming  a  sausage  shape,  which  is  faiily  charac- 
teristic of  this  presentation  (Fig.  1«4).  This  alteration 
in  tlie  shai)e  of  the  bag  of  waters  results  from  tlie  small 
size  of  the  in-csenting  ])art  allowing  an  unusually  large 
amount  of  liquor  amnii  to  descend  below  it,  thus  elongating 
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tlic  membranes.     Sometimes  the  presence  of  a  small  pirt 
(foot)  cf.n  be  detected  in  the  bag  of  waters.     Details  of  the 
presenHng  part   cannot  definitely   be   made  out  untd  the 
cervix  is  one-half  dilated  or  the  membranes  have  ruptured  ; 
but  at  this  stage  the  examining  finger  will  first  come  mto 
contact  with  the  anterior  buttock— smooth,  soft,  and  round 
in  otitline,   and  much  smaller  than  the  head.     Exploruig 
further,  the  anus  will  be  found,  and  beyond  it  agaui  the 
coccyx  and  lower  sacral  ver- 
tebra;, the  letter  being   re- 
cognisable by  their  row  of 
small  spinous  processes.     On 
the  side  of  the  pelvis  oppo- 
site to  tl  at  occupied  by  the 
sacrum  one  or  both  feet  may 
be  found  (Fig.  1S5),  and  the 
finger  may  be  passed  into  the 
cleft  of  the  groin  between  the 
rtexed   thigh    and    the     ab- 
dominal wall.     The  male  ex- 
ternal  genital    organs    may 
also  be  recognised    and  the 
sex    thus   deterr  i'  xl.     The 
presence  of  meconium  on  the 
examining  finger  which  h  \s 
been  passed  into  the  anu>;  is 
of  course  pathognomonic  of 
this  presentation.   The  local- 
isation of   the  sacrum  is  of 
considerable  importance   for 
l)y  it  the  po.^ilion  can  be  recognised.     In  the  first  and  fourth 
positions  it  lies  to  the  left,  and  either  in  front  or  behmd 
respectively  :    in  the  second  and  third  positions  it  lies  to 
the  right,  and  eithei'  in  front  or  behind  respectively.     The 
diagnosis  of  position  in  breech  presentations  is  not  so  im- 
poi^ant  as  in  presentations  of  the  vertex  or  face. 

The  incomplete  breech  with  extended  legs  is  not  easily 
lec.gtiised  as  such  either  by  vaginal  or  abdominal  examina- 
tioi!  when  the  presenting  part  is  still  in  the  ik-Ivk'  brim  : 
wlu-u  the  breech  has  passed  int  he  pelvic  cavity,  the  fact 
that  tlie  feet  are  not  within  re.u  h  of  the  fingers  may  iiulicitc 
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this  variety.  The  incomplete  breech  with  extended  thiglis 
(knee  or  footling)  is  easily  recognised  on  account  of  the  small 
^  of  the  presenting  parts  ;  the  foot  may  be  mistaken  for 
the  hand  before  rupture  of  the  membranes,  but  afterwards 
the  foot  can  always  be  distinguished  by  the  heel,  the  firm 
round  knob  being  quite  unlike  any  part  of  the  hand. 

Mechanism.— The  diameter  of  engagement  is  in  all  cases 
the  bi-trochanteric  or  bis-iliac  (both  4  inches),  which  enters 
the  brim  in  one  or  other  oblique  diameter  (4^  inches).     It 
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l-n;_  I  Si;, — Rirth  of  tho  lliiis  in  Brccuh  I'rcsoiitation,  ^howiiij; 
Lateral  Flexion  of  the  Spine.  Tho  position  is  seamil,  the 
shoulders  engaging  in  the  right  oblique  (lianietiT. 

will  be  observed  that  the  positions  correspond,  as  regards 
the  direction  of  the  back  of  the  foetus,  with  tliose  of  the 
vertex  and  face. 

During  the  process  of  labour  a  movement  of  internal 
rotation  occurs,  affecting  successively  the  breech,  the 
siioulders,  and  the  head.  As  the  breech  descends,  tiie  bi- 
trochan^  diameter  passes  from  the  oblique  of  tlu-  brim 
(left  ii.  ..le  first  position)  into  the  antero-posterior  of  the 
outlet,  the  anterior  l.ip  coming  round  under  the  sympliysis 
])ubis.  'J'lie  breech  is  then  boni  by  a  movement  of  desreiil 
with  lateral  flexion  of  the  spine  around  the  pubes  (Fig.  18G). 
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The  anterior  l.i,.  is  Hrst  diseng.  Tod  ;   the  posterior  distends 
the  perineum  and  folhv.     it.     At  this  stage  the  shoulders 
(b.s-aeromial    diameter.    4|      .ches)    engage    in    the    same 
ol,Hqu(>  diameter  of  the  brim  (left  in  the  first  position)  as  the 
breeeh.  and  in  passing  throujrli  the  eavity  internal  v>    ition 
oecurs   biingirg  the  anterior  slioulder  under  the  symiihysis 
pubis  •'   the  trunk  is  born  witli  the  arms  folded  across  tlie 
I-hest      While  the  hips  lie  in  the  antero-posterior  diameter 
of  the  outlet,  and  the  shoulders:  lie  at  the  same  time  m  the 
oblique  diameter  of  the  brim,  a  slight  amount  of  rotation  ot 
the  dorsal  spine  must  of  course  occur.     The  nead  should 
enter  the  brim  fully  flexed,  while  the    boulders  are    .assmg 
through  the  outlet  ;    the  sub-occipito-t..-egmatic         neter 
will  then  correspond  with  the  right  obhqu< .  and       ward 
rotation  of  the  occiput  follows,  the  anterior  shoul  ler  turmng 
t-  the  fight  side  of  the  mother  (first  posit'.m).     The  head 
now  lies  with  the  nape  of  the  n     k  behind    h.  pubes,  the 
forehead  in  tV     sacral  hollow,  auu  .l.e  face  upon  the  peivic 
Hoor  ;  it  becomes  disengaged  by  the  chin,  face,  and  forehead 
successively  passing  over  the  perineum,  thus  maintaining 
the  flexed  position  to  the  end.     Backward  rotation  of  the 
occiput  is  practically  unknown  in  breech  labour  except  when 
the  foetus  is  very  small,  or  as  the  result  of  extension  ot  the 
liead  from  some"'kind  of  interference  or  from  want  of  pelvic 
space      In  the  posterior  positions  of  the  breech  (third  and 
fourth),  the  mechanism  of  labour  differs  little  from  that  of 
tlie   anterior  positions   (first   and  second)      Owing  to   the 
apposition  of  the  vertebral  column  of   aie  ^tus^to  the 
niaternal  spine,  the  attitude  of  flexion  is  more  difficult  to 
maintain,   and   the  occurrence   of   extension  of   the   after- 
coming  head  is  therefore  more  frequent.     Internal  rotation 
of  the  head  is  a  long  movement  (three-eighths  of  a  circle)  as 
the  head  enters  the  brim  with  the  occiput  posterior;    it, 
however,  flexion  is  complete,  little  difficulty  is  to  be  antici- 
pated from  the  greater  length  of  this  movement 

Owing  to  their  greater  size,  the  delivery  of  the  shoulders 
is  more  difficult  than  that  of  the  breech  ;  .he  delivery  of 
tlie  head  is  more  difficult  than  either,  not  because  of  the 
lenath  of  its  d:  imeters,  but  because  it  is  les^  compressible 
than  the  breech  or  the  shoulders  and  because  there  is  no 
time  for  mouldhig  to  occur. 
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The  head  is  but  httle  altered  by  breecli  labour.  Of 
course  no  caput  forms  upon  it,  and  there  is  practically  no 
moulding.  The  general  shape  is  therefore  distinctly  more 
globular  than  after  a  vertex  presentation. 

Anomalies  in  the  Mecfuinism.—(l)  Premature  rupture  f)f 
the  membranes,  with  consequent  loss  of  the  dilating  effect  ot 
the  bag  of  waters,  frequently  occurs.     (2)  Extension  of  the 
legs  may  occur,  either  before  labour  as  an  abnormal  attitude 
or  during  labour  from  some  obstacle  to  the  descent  of  the 
complete  breech.     A  breech  labour  is  prolonged  and  difficult 
when  extension  of  the  legs  occurs.     This  may  be  explained 
by  the  conditions  present.     Thus  the  extended  legs  act  as 
splints  to  the  trunk,  tending  to  straighten  it  and  to  oppose 
the  natural  attitude  of  flexion.    Further,  the  lateral  flexion  of 
the  spine,  which  usually  occurs  duruig  deliver^'  of  the  trunk, 
is  also  prevented.     Again,  the  later  stages  of  labour  will  be 
impeded  by  the  fact  that  the  head  and  the  feet  enter  the 
brim  together.     (3)  One  or  both  arms  may  become  displaced 
(extended)  during  the  passage  of  the  trunk  through  the 
pelvis  ;    tlie  displaced  limb  then  lies  either  at  the  side  of. 
behind,  or  in  front  of  the  head,  and  forms  an  insuperable 
obstacle  to  spontaneous  delivery.     (4)  Non-rotation  either 
of  the  shoulders  or  of  the  head  may  also  occur,  and  delivery 
in  the  oblique  diameter  of  the  outlet  will  then  be  very 
difficult.     (5)  Finally,   backward   rotation   of   the   occiput 
may  occur  spontaneously  with  a  very  small  foetus.     Dis- 
engagement is  then  possible  ui  one  of  two  ways  :  if  the  head 
is  completely  flexed,  the  face,  forehead,  and  vertex  will  pass 
successively  under  the  symphysis  ;    if  extended,  the  cliin 
be'jomes  fixed  ag&inst  the  pubes.  the  occiput  is  disengaged 
first,  and  is  followed  successively  by  the  vertex  and  face,  the 
chin  comuig  last  of  all. 

Prognosis.— The  duration  of  labour  is  somewhat  longer 
in  breech  than  in  vertex  presentations,  especially  in  primi- 
l)ariu  ;  this  involves  in  itself  a  slightly  increased  risk  to  both 
mother  and  child.  Unless  artificial  aid  in  extraction  is 
required,  the  maternal  risks  are  not  otherwise  increased  ; 
interterence  of  course  increases  the  risks  both  of  laceration 
and  of  sepsis. 

The  risks  to  the  child  are.  however,  decidedly  greater 
than  hi  vertex  cases,  and  recent  statistics  estimate  the  foetal 
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mortality  in  labour  at  1  in  9  (primipara>)  to  1  ni  30  (multi- 
para>)      Older  statistics  might  be  (luoted  in  which  the  tcetal 
mortality  was  about  25  per  cent.     In  addition  many  intants 
born   alive   succumb   within  forty-eight   hours   to   mjuries 
received   during   labour.     Certain   foetal   risks    are    almost 
unavoidable,  such  as  (a)  compression  of  the  cord  during 
delivery  of  the  head,  {b)  premature  attempts  at  respiration 
from  stimulation  of  the  respiratory  centre  before  the  head  is 
born      In  addit ion  it  has  been  shown  by  Spencer,  that  serious 
injuries  to  the  abdominal  and  thoracic  viscera  from  com- 
pression of  the  trunk  may  often  be  found  on  post-mortem 
examination  of  infants  that  have  died  during  or  soon  after 
breech  delivery.     And  fu-ther,  from  traction  on  the  limbs 
and  shoulders,  rupture  of  muscular  fibres,  fracture  of  bones, 
and  injury  to  nerve  trunks  may  occur.     Such  accidents  as 
prolapse  of  the  cord  or  premature  rupture  of  the  membranes 
are  frequently  met  with,  and  further  increase  the  risks  to 

the  child.  ....  i 

Management.— When  a  breech  presentation  is  discovered 

•luring  the  last  four  weeks  of  pregnancy,  or  very  early  in 

labour  it  may  be  converted  into  a  vertex  by  exterml  version 

(p    071)  •    this  should  always  be  done  if  the  patient  is  a 

primigravida.  or  if  the  pelvis  is  small  and  of  the  generally 

contracted  type  (p.  395).     In  a  multipara  with  a  norma 

pelvis,  correction  of  the  presentation  is  not  of  such  great 

importance,  but  should  be  performed  in  the  interests  of  the 

child      It    must  be   recollected   that    after  correction   tiie 

unfavourable   presentation   is   apt   to   recur,   aiul  rci.eatecl 

examination  should  accordingly  be  made.     \\  earing  a  tiglit 

binder  is  of  some  assistance  in  maintaining  the  corrected 

position. 

During  ihii  first  stage  of  labour  especial  care  is  necessary 
to  preserve  the  bag  of  waters  ;  when  this  has  ruptured  an 
examination  should  immediately  be  made  to  conHrm  diag- 
nosis and  to  look  out  for  prolapse  of  the  cord.  Untimely 
intcrfeience,  such  as  extraction  of  the  breech  before  the 
cervix  is  fullv  dilated,  will  lead  to  great  difhculty  in  extract- 
ing the  head.  It  is  therefore  of  special  importance  to  avoid 
interfering  too  soon.  Even  during  the  second  stage  nothing 
whatever  should  be  done,  when  labour  progresses  favoiiral)ly, 
until  the  buttocks  have  been  completely  expelled  from  the 


368 


ABNORMAL  LABOUR 


vulva  The  work  of  the  medical  attendant  then  begins,  and 
the  survival  of  the  child  will  often  depend  upon  his  knowledge 
of  what  is  required,  and  of  how  to  do  it.  The  legs  should  be 
gently  disengaged  by  seizing  the  feet  and  extending  first  one 


Fui.  IS- -Brooch  I'rosentuti.m,  sh.Avinjj  how  t<.  huM  tho  Body 
.,f  tho  (  hihl.     (l{ibeinoiit-l)e>saif,'nos  and  l.oimgo.) 
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i.tfCt  it  friiiii  colli  air. 


leg  and  then  the  other  with  the  fingers  passed  into  the 
vagina.  Tlie  exposed  parts  must  be  wrapp-d  up  in  a  warm 
towel  and  carefully  protected  during  tho  remainder  of  the 
labour,  in  order  to  avoid  the  risk  that  cutaneous  stimulation 
by  cold  air  may  prematurely  excite  the  respiratory  centre 
The  umbilical  cord  should  be  sought  for  and  a  loop  pulled 
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down  so  that  its  pulsation  may  be  watched  during  the 
remaining  stages.  Traction  on  the  legs  is  not  required  at 
this  period,  and  the  temptation  to  pull  must  be  steadily 
resisted,  for  it  is  obvious  that  traction  will  tend  to  produce 
extension  of  the  spine,  and  this  again  will  induce  extension 
of  the  head,  because  the  vertebral  column  articulates  with 
the  head  nearer  the  occiput  than  the  sinciput.  But  the 
descent  of  the  trunk  may  be  aided  by  pressure  with  the  hand 


1,^10  188.-Tho  Ma,.riceau-Yeit  Grip  in  dellveriuR  tho  After-coming 
ui  the  Head.     First  Stage.     (Ribemont-l  )cssa,gncs  and  Lep.ge.) 

on  the  fundus  during  the  pains  ;  fundal  pressure  is  also 
^.seful  in  maintaining  the  flexed  attitude  of  the  -ms  and 
head  As  the  trunk  descends  it  will  be  observed  to  rotate 
as  the  shoulders  pass  into  the  antero-posterior  diameter  o 
the  outlet,  the  direction  of  rotation  being  from  right  to  left 
in  the  first  position.  If  the  normal  attitude  of  the  arms  ha. 
been  preserved,  the  elbows  will  then  appear  c  osely  p-ossed 
againit  the  chest.  In  holding  the  child  a  his  s  ag.  the 
hand  should  grasp  the  pelvis,  not  the  waist  (Fig.  187),  lest 


K.M. 


370 


ABNORMAL  LABOUR 


injury  sh'Hild  be  done  to  the  abdominal  viscera.     When  the 
child  is  small  the  head  may  be  spontaneously  disengaged  by 
a  voluntary  effort  of  the  mother  ;    more  often,  however, 
assistance  is  required.     The  simplest  method  is  to  grasp  the 
legs  and  carry  the  trunk  of  the  child  forwards  parallel  with 
the  mother's  abdominal  wall,  at  the  same  time  making 
pressure  on  the  head  in  the  axis  of  the  pelvio  brim  (down- 
wards and  backwards)  with  the  hand  on  the  fundus.     Fre- 
quently, however,  this  simple  manoeuvre  does  not  suffice, 
and  as  the  foetal  circulation  is  at  this  stage  necessarily  inter- 
fered with  by  compression  of  the  cord  oi   the  placenta, 
prompt  measures  should  be  taken  to  deliver  the  head.     The 
best  method  to  adopt  is  that  of  Mauricean  or  Veit— the 
credit  cf  it  is  claimed  for  both  (Figs.  188  and  189).     The 
trunk  of  the  child  is  taken  upon  the  right  forearm,  with  the 
legs  astride,  the  index  finger  having  been  passed  up  to  the 
face  and  inserted  into  the  mouth  in  order  to  make  traction 
upon  the  lower  jaw.     The  left  hand  is  placed  upon  the 
shoulders,  the  neck  lying  between  the  index  and  middle 
fingers.     Traction  is  then  made  with  both  hands  in  the 
direction  of  the  axis  of  tlu.t  part  of  the  pelvic  cavity  in 
which  tlie  head  is  lying.     Flexion  is  maintained  or  extension 
corrected  by  the  finger  in  the  mouti  ,  and  descent  may  be 
aided   by   an   assistant    making   pressure   on    the   fundus. 
When  tlie  head  reaches  the  outlet,  the  dh.ction  of  traction 
must  of  course  be  changed  (P'ig.   189),  and  is  now  applied 
chiefly  to  the  shoulders,  the  lower  hand  merely  maintaining 
the  flexion  of  head. 

The  grip  of  the  head  thus  obtained  is  very  effective  ;  it  is 
in  reality  a  combination  of  two  grips  which  were  formerly 
practised  separately,  the  anterior  grip  or  jaw-traction  being 
named  after  Smellie  (SmelJie  grip),  and  the  posterior  grip 
after  the  great  midwifery  school  of  Prague  (Prague  grip). 
Time  is,  however,  saved  by  employing  them  in  combination, 
and  success  at  this  stage  depends  mainly  upon  the  prompt 
application  of  effective  methods.  In  the  figures,  the 
mantt'uvre  is  shown  with  tl\e  patie-it  in  the  dorsal  poshiou  ; 
it  can  be  equally  well  performed  v.ith  the  patient  lying  ujjon 
the  left  side,  when  the  hands  may  be  reversed. 

If  the  head  cannot  be  delivered  in  this  way,  the  forceps 
should    at   once    be  applied.      The    child    cannot    survive 
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compression  of  the  cord  for  more  than  five  to  ten  minutes, 
therefore  forceps  should  be  a.ways  got  ready  for  immediate 
use  before  commencin-      .e  dilivery  of  tlie  afi      comin-^  head. 

Difficnlties  mav  arise  during  a  breech  l.oour  at  three 
different  stages  :  \l)  in  ihc  delivery  of  the  buttocks,  (2)  in 
the  delivery  of  the  arms,  (3)  in  the  delivery  of  the  head. 

(1)  The'  birth  of  the  buttocks  may  be  delayed  (a)  by 


Fi(i.  IS!).— The  Mauii<oiu-Voit  firip.     Second  Stage. 
(Ribom..nt-l)es>aigiics  and  I-cin-ie.) 

uicrine  inertia,  (h)  by  the  large  size  of  the  foeti.     or  the 
insutne'.tnt  size  of  the  pelvis,  (c)  by  extension  of  the  Ic^s. 

In  the  case  of  a  primipara  a  further  important  cause  of 
delay  is  ahvavs  present  in  the  narrow  and  relatively  rigitl 
vaginal  canaL  Tlie  breech  forms  an  imperfect  dilator,  and 
the  risk  of  extension  of  the  arms  is  increased  by  the  un- 
yielding vag-  ,al  walls.  Dilatation  of  the  vagina  may  there- 
fore he  assise,  d  by  the  use  of  dc  Ribes's  bag  during  the  second 
stage.  It  mav  be  passed  into  the  vagina  as  far  u) .  as  possible, 
then  inflated 'and  either  left  to  be  expelled  by  the  natural 
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forces,  or  by  making  traction  on  the  bag  it  may  be  gradually 
drawn  through  the  vulva  so  as  to  dilate  it  in  advance  of  the 
breech.  This  method  also  greatly  facilit-'^es  subsequent 
manipulations,  which  may  be  required  to  bring  down  the 
arms  or  the  head. 

Tho  safest  and  surest  mode  of  dealing  with  difficulty  in 
delivering  the  buttocks,  no  matter  how  it  may  be  caused, 
is  to  bring  down  a  leg  ;  it  is  the  best  method  whether 
the  buttocks  lie  at  the  pelvic  brim  or  in  the  cavity.     An 


Fill.  lOO.^r.icech  rrcsentation.      Uriiiging  down  a  Leg. 
(Ribcmout-Dessiiigncs  and  Lepage.) 

anaesthetic  is  required,  and  the  entire  hand  is  then  passed  into 
the  vagina,  strict  antiseptic  precautions  being  observed  and 
rubber  gloves  worn.  The  anterior  limb  should  be  brought 
(1  \vn  in  preference  to  the  posterior.  The  fingers  follow  the 
erior  thigh  up  to  the  back  and  inner  side  of  the  knee,  and 
pressure  is  then  made  upon  the  limb  at  this  point  so  as  to 
abduct  it  ;  this  will  flex  the  leg  and  bring  the  foot  down 
within  reach,  so  that  it  can  be  seized  and  drawn  down 
into  the  vagina  (Fig.  190).  The  same  precautions  must  be 
observed  in  this  manoeuvre  as  in  the  operation  of  internal 
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version  (set  p.  68 H.  A  loop  of  the  cord  may  conic  clown 
with  the  k„  ;  it  must  be  carefully  replaced,  well  above  the 
level  of  the  buttocks.  The  expuls^ion  of  the  child  should 
now  be  left  to  the  natural  efforts,  unless,  from  interference 
with  the  foetal  circulation,  rapid  dchvery  is  indicated.  In 
cases  where  this  manoeuvre  is  practised  for  uterine  inertia, 
good  pains  will  usually  follow  from  the  stimulation  set  up 
by  the  manipulavions. 

It  occasionally  happens  that  rapid  extraction  of  a  breech 
j)resentation  becomes  n-cessary  from  foetal  distress  or  from 
maternal  complications,  both  feet  should  then  be  brought 
down,  and  delivery  effected  by  combined  traction  an(i  supra- 
pubic pressure.     This  cannot  be  attempted  until  the  cervix 

is  fully  dilated. 

When  the  breech  is  arrested  in  the  pehic  cavity,  difficulty 
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Fio.  litl.— r--       hllook. 

may  be  experienced  in  passing  the  hand  beside  the  breech 
into  the  uterus,  where  the  legs,  if  extendcl,  will  be  found. 
Under  deep  anesthesia  it  is,  however,  usually  practicable  to 
l)ush  the  buttocks  upwards  to  the  level  of  the  brim,  v/hen  the 
hand  can  be  slipped  past  them  more  readily.     As  an  alter- 
native the  method  of   applying  traction  directly  to   the 
buttocks  may  be  carried  out  either  by  the  fingers  or  by  the 
breech  hook.     The  most  effectual  method  of  traction  is  by 
means  of  the  Breech  Hook  (Fig.  l!ll).    This  is  a  blunt-pointed 
metal  hook,  the  width  of  which  should  be  at  least  2^  intlies. 
It  is  applied  by  passing  it  over  the  lateral  aspect  of  the 
anterior  buttock  until  the  point  lies  above  the  level  of  the 
fold  of  the  groin  ;   the  instrument  is  then  rotated  through  a 
right    angle    so    as   to    bring  the  hook  across  the    child's 
abdomen  ;  a  finger  is  then  passed  between  the  thighs,  and 
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the  point  of  the  hook  is  carefully  guided  into  position  on  the 
inner  aspect  of  the  anterior  thigh.     Traction  can  then  he 
applied  in  the  fold  of  the  groin,  and  if  care  and  gentleness  are 
exercised  there  is  little  fear  of  injury  occurring.     Fracture  of 
the  femur  or  pelvis,  or  dislocation  of  the  hip  may,  however, 
occur  if  great  force  is  applied  ;  therefore  every  effort  should 
always  be  made  to  effect  delivery  by  bringing  down  a  leg, 
unless  the  child  is  dead,  when  there  is  no  objection  whatever 
to  the  use  of  the  breech  hook.     When  the  arrest  of  the 
breech  in  the  pelvic  cavity  is  due  solely  to  inefficiency  of  the 
uterine  pains,  traction  with  the  fingers  may   succeed  m 
delivering  it.     The  index  finger  is  passed  over  the  dorsal 
aspect  and  then  hooked  into  the  groin  ;    whichever  rroin 
can  be  most  easily  reached  can  be  made  use  of.     Only  one 
finger  should  be  used  and  care  taken  to  avoid  direct  pressure 
on  the  femur.     The  introduction  of  the  finger  will  often  be 
found  to  stimulate  greatly  the  uterine  contractions.     What- 
ever method  is  employed  traction  is  to  be  made  only  duruig 
the  pains,  and  should  be  aided  by  pressure  from  above 

Trsction  may  also  be  applied  to  the  breech  with  the 
obstetric  forceps,  and  this  method  is  recommended  by  some 
authorities.  This  instrument  is,  however,  ill-adapted  for 
application  to  the  breech,  and  if  the  points  of  the  instrument 
are  allowed  to  pass  above  ihe  iliac  crests,  injury  may  be  done 
to  the  abdominal  viscera.  The  use  of  forceps  is  not  to  be 
recommended  as  a  routine  procedure,  but  may  be  tried  after 
an  attempt  to  bring  down  a  leg  has  proved  un.M-cessful,  as 
an  alternative  to  the  use  of  the  blunt  hook. 

(2)  Difficulty  in  the  delivery  of  the  arm.s  results  from 
their  becoming  displaced  ;  this  is  usually  due  to  traction 
having  been  applied  in  delivering  the  buttocks,  but  it  v  ly 
also  be  due  to  disproportion  between  the  size  of  the  fan.s 
and  the  pelvis.  The  displacement  is  usually  lateral  (exten- 
sion) as  shown  in  Fig.  192.  The  shoulders  will  then  probably 
lie  in  the  oblique  diameter  of  the  brim  ;  therefore  one  arm 
will  be  anterior,  the  other  posterior.  On  account  of  the 
curvature  of  the  sacrum,  it  will  be  easier  to  reach  the  arms 
from  behind  than  in  front.  The  trunk  should  be  first 
rotated  into  the  transverse  diameter,  where  there  is  more 
room  for  the  necessary  manipulations.  The  whole  hand 
must  then  be  passed  along  the  trunk  of  the  child  into  the 
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vacina,  ami  the  thumb  and  first  two  fingtMs  carried  along  the 
humerus  until  the  elbow  is  reached  ;  the  forearm  can  then 
be  flexed  over  the  face  and  chest,  and  the  limb  ih.is  delivered. 
An  an«sthet ie  is  usually  reiiuired  for  t his  man^uyre  1  hero 
is  no  risk  of  injuring  the  limb  if  traction  is  applied  only  to 
the  elbow  or  the  forearm.  Occasionally  one  arm  becomes 
displaced  laterally   (extended),   the  other  lies  behind  the 
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occiput  The  extended  arm  should  first  be  delivered  ;  next 
the  pelvis  should  be  seized  and  the  trunk  rotated  towards 
the  tame  side  as  the  limb  which  lies  behind  the  occiput  ; 
this  will  bring  the  posterior  arm  into  a  lateral  position,  where 
it  can  be  reached  and  delivered  in  the  usual  manner. 

(3)  Difficulty  in  delivering  the  head  results  either  from 
its  large  size,  from  extension,  from  backward  rotation,  or 
from  contraction  of  the  pelvis.  The  mechanical  disadvan- 
tage of  extension  of  the  after-coming  head  is  indicated  in 
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Fig.  103.  When  flexed,  the  head  forms  a  wedge  the  apex 
of  which  is  directed  downwards  ;  when  extended,  the  base 
of  the  wedge  is  directed  downwards,  and  descent  is  therefore 
much  more  difficult.  In  addition,  the  occipitomental  dia- 
meter (4J  inches)  engages  instead  of  the  sub-occipito-frontal 
(4  inches).  If  the  extended  head  is  delayed  at  the  brim,  it 
should  be  first  rotated  into  the  transverse  diameter,  and  then 
flexed  by  traction  on  the  lower  jaw  with  the  finger  passed 
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into  the  mouth.  It  may  then  be  rotated  and  extracted  by 
the  Mauriceau-Veit  grip,  or,  if  this  fails,  by  forceps.  When 
the  liead  is  already  in  the  cavity  forceps  may  be  at  once 
applied.  Whenever  the  child  is  dead  perforation  should  be 
performed  without  hesitation  to  secure  easy  delivery.  If 
backward  rotation  has  occurred,  an  attempt  should  be  made 
to  rotate  the  head  and  trunk  so  as  to  bring  the  occiput  for- 
wards ;  should  this  fail,  perforation  will  be  required  unless 
the  head  is  very  small. 
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Transverse  or  Shoulder  Presentations 

Those  prfsentations  ineludi-  all  eases  in  wliieli  the  long 
axis  of  the  fa'tus  lies  more  or  less  direetly  aeross  the  long  axis 
of  the  uterus— I.e.  all  varieties  of  the  transverse  or  ohliciiie 
lie.  Some  part  of  the  trunk  of  the  ftctus  presents— almost 
invariablv  by  its  lateral  aspeet.  The  shoulder  (aeromion 
proeess)  hi  most  instances  forms  the  denominator  of  the 
presentation  ;  but  sometimes  the  arm  becomes  prolajjsed  ai  I 
descends  first  into  the  vagina,  while  at  other  1  imes  the  lateral 
aspect  of  the  abdomen, 
or  even  the  back,  forms 
the  actual  presenting 
part . 

It  is  usual  to  d(>- 
f  jribe  only  two  posit  ions 
of  the  shoulder  presen- 
tation, dorso-unterior 
".ndf/orsi  posterior;  the 
former  is  much  com- 
moner than  the  latter, 
because  the  foetus 
accommodates  itself 
better  in  that  position  to 
the  forward  curvature 
of  the  lower  dorsal  and 
lumbar  vertebrae.  In 
tlie  former  the  normal 

fcetal  attitude  of  flexion  is  fairly  well  preserved  (Fig.  104)  ; 
in  the  latter  the  spine  becomes  exiei  '  \  displacement 

of  the  limbs  is  frequently  met  with  Jo)  ;   premature 

rupture  of  the  membranes  and  prolapse  of  the  cord  are 
common  in  both  positions.  The  head  usually  occupies  the 
iliac  fossa,  the  breech  lying  upon  the  opposite  side  at  ,. 
somewhat  higher  level,  so  that  the  long  axis  of  the  foetus 
is,  strictly  speaking,  not  transverse  but  oblique.  More 
rarely  the  breech  occupies  the  iliac  fossa,  while  the  head  lies 

at  the  higher  level. 

Occurrence.— Hhoul.ler  presentations  occur  in  about 
1  in  200  (0-5  per  cent.)  labours.  Vv'hen  premature  labours 
are  excluded  the  rate  of  frequency  is  much  reduced.     They 
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are  Hve  or  six  tinu-s  iiioir  friqiii'iit  in  multipura'  than  in 

nrimigravida". 

Causes.- All  conditions  which  prt-vont  the  ready  descent 
of  the  f(Ptal  head  into  the  pelvic  brim  may  occasion  a  shoulder 
presentation— e.!/.  pelvic  contraction,  hydramnios.  placenia 
pra'via.  twins,  extreme  uterine  oVdiquity.  laxity  of  the 
uterine  and  ab(h)minal  muscles,  premature  or  dead  foetus.  &c. 
It  will  be  recollected  that  the  same  conditions  may  cause 

other  forms  of  abnormal 
presentation.  The  rela- 
tive fre(iuency  of  this 
])resentation  in  multipara' 
is  probably  to  be  ex- 
plained by  permanent 
weakening  of  the  abdo- 
minal muscles,  permitting 
forward  or  extreme  lateral 
displacement  of  the  uterus 
to  occur. 

Diagnosis. — This    pre- 
sentation   can    easily    be 
rtcognisctl   by  abdominal 
palpation,     before    hthour 
has   commenced,   or  ear}ij 
in  the  first  stage  when  tiie 
membranes     are     intact. 
The  uterus  is  not   pyra- 
midal  in    shape,    but    ir- 
regular,    the     long     axis 
lying    more  or  less  com- 
pletely    across     the     ab- 
domen ;    as  the  present- 
ing ])art  cannot  descend  into  the  brint  the  level  of  the  fundus 
is    unaltered.     Systematic    palpation    will    show    that    the 
head  occupies  one  or  other  iliac  fossa,  and  usually  that  the 
back  is  anterior  ;  the  breech  will  then  be  found  on  the  oi)po- 
site  side  and  at  a  higher  level  than  the  head  ;   occasionally 
however,    the    breecl>    will    be    found    in    the    iliac    fossa. 
Auscultation  of  the  fa'tal  heart  does  not  assist  the  diagnosi-^ 
of  this  presentation. 

In  examining  women  who  are  several  weeks  short  of 
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full  tinu',  trunsvorsr  pri-sontations  an-  toinimrativ.ly 
frequently  met  with  ;  prchahly  a  eertaii.  im.portu.n  of 
them  become  corrected  spontaneously  before  labour.  1  he 
lie  in  such  eases  is  often  quite  irregular,  the  whole  luMly 
of  the  fcptus  lying  well  above  the  jjclvic  brim. 

Nothing  can  be  made  out  cm  vaginal  exi'-ninaticm  before 
labour.  exce])t  that  the  presenting  part  lies  hi-h  up  and  is  soft 
to  the  touch.  During  the  first  stage  a  lan/.>  and  elongated 
bag  of  waters  will  form,  in  which  a  small  part— the  arm- 
may  be  felt  ;  if  the  membranes  hav(>  ruptured,  the  arm 
may  become  prolapsed  early  in 
labour. 

.Late     in    labour,     when     the 
liquor  ntnnii  has  escaped  ai\d  the 
uterus      has     become      moulded 
around   the   body  of   the  fret  us. 
detailed   abdominal    i)alpation   is 
very   difficult,    and   the    po.-  >ion 
of  the  different  parts  of  the  foetus 
cannot  in  this  way  be  made  out. 
Diagnosis  must  then  be  made  by 
vaginal  examination.    A  prolapsed 
arm    will,    of   course,    settle    the 
presentation    at    once,    and    the 
position   of   the   head    and   back 
can  be  deduced  from  the  relation 
of  the  hand  when  supinatcd  :  the 
thumb  pointing  to  the  head,  the 

palm  corresponding  to  the  ventral  aspect.     When  prolapse 
of  the  arm  does  not  occur,  diagnosis  will  be  more  ditticuit 
In  almost  all  cases,  however,  the  ribs  with  their  intercostal 
spaces   or  the  vertebral  spines,  can  be  recognised  with  the 
f]„ger  which  usually  reaches  the  former  along  the  posterior 
axillary  border  (Fig.  IOC.)  ;   these  parts  can  hardly  be  mis- 
taken for  anything  else.     The  angle  of  the  scapula,  treely 
movable  and  projecting  from  the  surface  of  the  back,  niay 
also  be  recognised,  and  is  useful  as  indicating  the  jx.situm 
of  the  back      The  acromion  process  and  the  curved  clavicle 
may  also  sometimes  be  identified.     By  passing  the  exploring 
finger  towards  the  right  or  left  side  of  the  mother,  the  finger 
can  be  passed  into  the  pit  formed  by  the  apex  of  the  axilla  ; 
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the  head,  of  course.  Hes  upon  tJie  same  side  of  tlie  })elvis  as 
the  axillary  pit. 

Mechanism.  Natural  (It-livery  in  a  slioalder  presentation 
is  impossible  when  the  feetus  is  full  sized  ;  under  e.xceptional 
eireumstances.  however,  it  may  take  place  in  one  of  tlie 
following  three  ways  : 

A.  Spoil  fan  CO  us  version  may  occur — i.e.  the  presentation 
may  spontaneously  become  transformed  into  a  breech  or  a 

vertex.  This  occurrence  has  been 
observed  early  in  labour,  before  tlie 
membranes  have  ruptured  or  tlie 
presenting  part  has  become  engaged. 
It  was  first  described  by  an  English 
obstetrician  of  the  eighteenth  cen- 
tury named  D?nman.  The  term 
'  spontaneous  version '  is  usually 
applied  oidy  to  the  transformation 
of  a  shoulder  into  a  breech  presen- 
tation ;  when  transformed  into  a 
vertex  the  process  is  called  spoiiki- 
tieom  rectification.  This  is  an  un- 
necessary distinction,  since  version 
may  be  either  cephalic  or  pelvic 
(see  p.  G71).  No  precise  ob.serva- 
tions  have  been  made  upon  the 
mechanism  of  spontaneous  version  ; 
its  occurrence  is  no  doubt  very 
rare. 

B.  Spontaneous  evolution  may 
occur  when  the  f(etus  is  small  or 
macerated,  the  pelvis  large,  and  the 
uterine  contractions  ])o\verful.  This 
process,  first  described  by  a  Dublin 
obstetrician,  Douglas  (beginning  of  nineteenth  century),  has 
been  studied  by  Ribemont-Dessaignes  and  others  who  were 
able  to  ol)tain  photographs  of  the  different  stages  of  delivery. 
The  attitude  assumed  by  the  fcetus  is  shown  in  Fig.  I'-lT: 
e.vtreme  tie.vion  of  the  head  and  the  cervical  spine  occurs, 
eausintj  severe  eomj)ression  of  the  thoracic  and  alidominal 
viscera  ;  and  even  if  the  foutus  is  alive  at  the  onset  of  lalxuir, 
death  invariably  occurs  during  delivery.     Prolapse  of     w 
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posterior  arm  first  takes  place,  and  the  head  and  trunk  then 
l)ecome  compressed  by  the  uterine  contractions  into  tiie 
smallest  possible  bulk.  After  the  expulsion  of  the  prolapsed 
arm  and  shoulder  (Fig.  l«H)  the  anterior  shoulder  ap])ears 
imder  the  symphysis,  and  the  l)ack  follows,  being  expelled  m 
the  oblique  dianieter  of  the  outlet.  As  the  disengagement 
of  the  trunk  proceeds,  a  .  .  ement  of  rotation  occurs, 
carrying     it     into      the 

transver.se  diameter,  the  ^  -^.  _ 

head  being  on  one   side, 
the  breech  on  the  other 
(Fig.      li»5>)-        Forward 
rotation  of  the  shoulders 
next  takes  place,  bring- 
ing the  neck  under  the 
symphysis  pubis,  and  the 
legs   become  disengaged 
in    the    antero-posterior 
<liameter       (Fig.       :200). 
Labour    terminates   like 
a  breech   case  with   the 
delivery    of     the     after- 
c(jming    head.    The    foe- 
tus represented  in  these 
figures        (|)hotographed 
from     nature)     weighed 
five  and  a  half  pounds. 

In  Fig.  201  is  shown 
the  process  of  evolution 
arrested  at  an  early 
stage  by  the  death  of 
the  mother.  The  atti- 
tude   of    the     foetus     is 

similar  to  that  shown  in  Fig.  I'-tT,  and  the  greater  part  ot  the 
trunk  has  been  driven  into  the  vagina.  Tills  constitutes 
what  is  cliiiicallv  known  as  an  '  imi)acted  sliotildi'r.'  The 
special  risks  which  attend  all  methods  of  delivery  m  mi- 
paction  of  the  shoulder  are  indicated  by  the  condition  of 
tlie  uterus.  It  will  be  seen  tliat  the  lower  uterine  segment 
is  thiiiiKd,  tlie  bladder  greatly  elevated,  and  the  upper  part 
of  the  uterus  much  retracted. 
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C.  Siwntmeoiis  expulsion  is  also  described  as  a  possible 
termination  in  the  ease  '.f  a  macerated  fcetus.  From  the 
accounts  of  observers  who  have  watched  the  process,  it  is 
clear  that  it  does  not  differ  in  any  imjwrtant  resi)ect  from 
spontaneous  evolution,  and  scarcely  deserves  to  be  recog- 
nised as  distinct  from  the  latter.  The  trunk  of  the  macerated 
fcEtus  is  very  compressible,  and  may  therefore  be  more 
completelv  bent  upon  itself,  allowing  the  head  and  breech 

to  be  disengaged  together 
(Fig.  202). 

It     must     be     clearly 
understood      that      these 
natural     terminations    of 
.><houlder  presentations  are 
exceptional     occurrences, 
and    cannot     under    any 
circumstances  be  awaited. 
This     i)resentation     must 
invariably  be   dealt    with 
by     immediate      interfer- 
ence   in    the    manivn-  in- 
dicated l)elow.    If  allowed 
to  continue,  the  case  will 
in  all  ])rol)ability  become 
one   of  obstructed  labour  ; 
over  -  distension     of     the 
lower     uterine      segment 
will    ensue    (see    p.  id.'}), 
the  cliild  will  die  of  com- 
pression, and  tlie  mother, 
unless   rescued   by  opera- 
tive   measures,    will     die 
undelivered,  either  of  e.xhaustion  or  of  rui)ture  of  the  uterus. 
Management.     Since   it    is    iin|iossilile.    un  ler   oiiliniuy 
conditions,  for  natural  delivery  to  take  i)lace   in  shoulder 
presentations,    the    treatment    consists    in    converting    tlie 
presentation  into  a  vertex  or  a  lueech  by  one  of  the  methods 
of  version,  provided  that  labour  has  not  advanced  ioo  far  to 
permit  of  this  )>eintf  dniie,     These  methods  will  l)e  di  scribed 
in  connection  with  the  obstetric  operations.      If  abdominal 
examination   is   regularly  luactised  during  the  latter  weeks 
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of   !)regnan('y,   slioiildcr   jjrosentations   may   l)<>   disooveivd 
before  the  on.set  of  labour,  and  at  this  time  Ihcy  can  be 
(•<, reefed  by  external  version  with  ease  and  with  i)erfeet 
safety  both  to  the  mother  and  the  fcetus.     if  the  iielvis  is 
of  normal  size,  eephalie  versicm  sho\ild  l)e  practised.     'I'he 
mal-presentation  is,  however,  apt  to  recur,  as  will  be  readily 
understood  if  its  causes  are  borne  in  mind.     After  correction 
of  a  shoulder  presentation  in  ])regnancy  the  i)atient  should 
accordingly  be  examined  every  few  days  until  lal)our  begins. 
When     tlie    diagnosis     is 
made  early  in  labour  and 
the  membranes  arc  intact, 
the   mal-presentation  can 
also,  as  a  rule,  be  corrected 
by   external   version.     At 
this  stage   it   is  better  to 
perform  external    podalic 
version,  and  then  rujjture 
the  membranes  and  bring 
down    a     foot     into     the 
vagina,  so  as  permanently 
to     correct    the    mal-])re- 
sentation.       This    ean    l)e 
carried  out  without  ditH- 
culty  if  the  cervix  is  large 
enough  to  admit  two  fin- 
gers under  ana-sthesia.  Fi< 

If  the  membranes  have 
already  ruptuied  and  an 
arm  is  ])rolap.se(l.  external 
version  is  impossil)le.     In 

such  cases  a  looj)  of  the  cord  also  may  become  prolapsed,  a 
complication  which  adds  greatly  to  the  f(elal  risks.  These 
complicatiims  mav  l)e  dealt  with  as  follows  :  ( 1 )  If  tlie  cervix 
is  one-fourth  dilated  (two  lingers),  the  patient  should  '>c 
ana«sthetised,  the  i)n)lapsed  i)arts  carefully  returned  into 
the  uterus,  and  a  de  Kibes'  bag  then  introduced  into  the 
cervix.  This  will  prevent  lecunence  of  tiic  pro!ai)se.  and 
at  the  same  time  dilate  the  cervix  and  prevent  fuitiu'rescajie 
of  liquor  amnii.  Vl]  if  the  cerN  ix  i>  om -liulf  .lilatcd  tiie 
hand  may  be  passed  into  tiie  uterus,  and  the  child  turned  by 
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(;j).  Sometimes  shoulder  presentations  are  not  seen  until 
Uil)our  is  advanced,  the  liquor  amnii  has  all  drained  away, 
and  the  uterus  is  retracted  over  the   body  oi  the  f(etus 
(Fig.  201).     As  will  be  seen  in  a  later  section,  this  condition, 
if  allowed  to  continue,  is  attended  by  a  very  grave  maternal 
risk,  viz.,  rupture  of  the  uterus.     Version  under  these  con- 
ditions    is,      generally 
sj)eaking,       impractic- 
able, and  any  attempt 
to  effect  it,  unless  con- 
ducted with  great  care 
and  skill,    is   liable  to 
precipitate    a   rupture. 
Version  therefore  is  not 
to     be    recommended, 
(a)  unless  suflficient 
licpior    amnii    remains 
in  the   uterus  to  allow 
some    degree    of     mo- 
Itility     to     t'.ie     foetal 
parts  :    {!>)    unless   the 
uterus     bcomes     well 
lelaxed     between     the 
pains,     showing     that 
there  is  no  tonic  con- 
traction  (see    p.    441t)  ; 
(c)  unless  there  are  no 
signs  of  over-distension 
of  tit  r  uterine  seg- 
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retraction      ring      (see 

J).  -!(>:!).  Wiien  the  conditions  are  sucii  as  to  negative  version 
tiie  fo'tus  is  ])ractically  always  (k'ad,  and  the  metliod  of 
delivery  nuiv  accordingly  be  selected  with  reference  solely 
to  the  interests  (i  the  mother.  The  usual  method emi)loye'i 
is  decapitation,  followed  by  <e])arate  delivery  of  the  trunk 
and  tlie  head.  In  all  cases,  wiien  the  conditions  i)resent 
are  unfavourable  for  version,  and  tlie  footus  is  deaii,  de 
capitation  should  be  preferred. 

E.M.  25 
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Twin  Labour 
The  diagnosis  of  twin  pregnancy  has  been  considered  on 

p.  101.  ,  .         .  ,, 

Presentation.— The  two  foetuses  are  almost  mvariablv- 
placed  side  by  side  in  tlie  uterus,  the  lie  of  each  being  longi- 
tudinal ;  more  rarely  one  is  placed  entirely  above  the  other. 


\ 


i^i^rt***' 


Fig.  2(W.— Twin  Labour ;  both  Fatuses  presenting  by  the  Vcrtox. 

Tlie  commonest  presentations  arc  the  following,  the  propor- 
tions being  those  compiled  by  Leonhard  : 


First  child  vertex,  Second  child  vertex  . 
Firbt      ,,      vortex.  Second     .,      breech. 
First      ,,      broech.  Second     ,,      vertex  . 
First      ,,      breech,  Second     ,,     breech  .         . 
Fir-t  vertex  or  breech,  Second  child  shoiildi 


14;{';„ 

10'7"'„ 
12-J% 


Tlie  remainder  are  made  up  of  various  combinations,  the 
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rarest   of  all  being  that  iiv  whidi  both  presentations  are 
transverse. 

The  diagnosis  of  twins  is  often  easier  at  term  or  during 
labour  than  at  earlier  periods  of  pregnancy.  If  the  fcwtuses 
are  placed  as  in  Fig.  204  it  will  be  comparatively  easy  to 
determine  th(>  presence  of  two  heads,  one  at  the  brim  and 
one  at  the  fundus.  If,  however,  the  twins  are  ])la(  rd  one 
in  front  of  the  other  the  presence  of  the  posterior  (Fig.  2015) 
may  escape  the  most  careful  observation.  When  the  cervix 
is  dilated  two  b?gs  of  mem- 
branes may  sometimes  be 
felt. 

General  Course  of  Labour. 
— With  twins,  labour  fre- 
quently comes  on  prema- 
turely, and  shows  an  increased 
liability  to  the  occurrence  of 
certain  complications,  such 
as  (a)  hydramnios  (usually 
affecting  one  sac  only), 
{!))  premature  rupture  of  the 
nu  inbranes,  (c)  prolapse  of  a 
loop  of  the  cord  or  a  limb, 
{(l)  uterine  inertia,  (e)  complex 
present al  ions.  As  a  conse- 
quence, twin  labour  is  usually 
somewhat  prolonged  ;  this  is 
due  i)artly  to  weakness  of  the 
over-distended  uterine  \\all. 
wJiich  results  in  primary 
inertia  (see  p.  44.3),  and  partly 
to  the  fact  that  the  stage  of  expulsion  is  duplicated.  These 
disadvantages  are  to  some  extent  counterbalanced  by  the 
small  size  of  twin  foetuses.  In  other  respects  the  course  of 
labour  depends  entirely  upon  the  relation  of  tlie  tu'tuses  to 
one  another.  When  the  pelvis  is  full-size<l  or  unusually 
large,  the  first  foetus,  being  small,  does  not  iill  it.  and  the 
presenting  part  of  the  second  may  enter  the  brim  simul- 
tanecmsly  with  the  first  ;  the  passage  of  both  will  thus 
become  obstructed  :  thi^  is  known  as  twin  lockiixj.  It  must 
be  recollected  that  this  complication  is  extremely  uncommon, 

25 — 2 


Fig.  204.-  Twin  T,ii!)oiir:  First 
Fu'tiis  luosi'iits  hy  tlic  Vertex, 
HecDiid  by  the  Itrcoch  (iii- 
coiiipleto). 
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and   according  to  Von  Braun,  occurred  only  once  in  90  <H»(> 
delteries  in  Vienna;    as  twin  labour  occurs  m  somet.nng 
like  1  in  80  to  90  cases,  it  follows  that  twin  locking  occurred, 
in  Von  Braun's  series,  in  only  01  per  cenL  o^tunn  /.W. 
The  following  are  the  principal  vanet.es:    (      ^l^l''\\^ 
presentations  ;   one  head  lying  in  advance  of  ^J'.^"   "''•;•: 
vertex  of  the  second  enters  the  brim  together  with  the  neck 
of  the  first,  and  neither  can  make  progress  ;   (li)  hrst  breecH, 
lond  vertex  presentation  ;  the  vertex  of  the  --nd  nUers 
the  brim  in  advance  of  the  after-connng  head  of  the  hrs  , 
Ind  the  two  heads  become  locked  either  clnn  toclu.    W 
by  side,  occipnt  to  chin,  or  occiput  to  occijmt;    (3)  the  h    t 
presents  by  the  vertex  or  breech    the  second  transvcM^ely 
In  varieties  (1)  and  (2).  natural  dehvery  is  possible  it     k 
pelvis  is  large,  the  uterine  contractions  are  powerful,  and  the 
a^tuses  are  small  ;    when  these  conditions  are  not  presen 
and  invariablv  in  the  third  variety,  insuperable  obstn.ct.on 
to  natural  cU-livery   will   result.     Locki.ig  occurs  quite  as 
frcdue.itlv  with  binovular  as  with  uniovular  twins. 

Ma.ageu.nt.-^ince  the   first   child   almost   nxvanab  y 
p,esents  bv  the  head  or  breech,  its  delivery  may  be  lett    o 
he  natural  efforts.     I.i  some  cases  of  binovular  twins  w.  h 
indet,endent  placenta-,  the  first  after-birth  may  immed.ateh 
uZ.  the  delivery  of  the  first   child.     Tins  is,    urvsever 
quite  uncommon  ;   as  a  rule  both  placenta^  toUow  the  b.rth 
of  the  second  child.     Usually  the  uterine  contractions  cease 
?or  fifteen  to  thirtv  .ni.uitcs  after  the  birth  of  the  first  ch.ld  ; 
then  thev  return,  and  the  second,  if  presentmg  tavourab  y. 
is  quickly  delivered,  for  the  passages  have  been  already  fully 
dilated.     Occasionally  a  delay  of  many  hours  or  even  several 
aays  mav  i.itervene  between  the  natural  expulsion  ..the 
fir:t  and  "the  seco.ul  child.     A  vaguial  examination  should  be 
rvade  immediatelv  after  the  birth  of  the  first  chil.l  to  recog- 
Hse  the  presentation  of  the  secon.l  :    if  vertex  or  breeclK 
nothing  need  be  done:    if  transverse,  external  or  internal 
version  should  be  pc-rformed  :  the  latter  will  be  usually  ver> 
easy  on   account   of  the  small  size  of  the  ^tus  and     lu- 
rJy.d  .-onclition  of  the  passages.     When  the  he  of  the  t.etus 
is  longitudinal,  the  membranes  may  be  ruptured  artihcally 
if  the  uterine  contractions  do  not  return  effectively  m  hal 
an  hour  ;  but  a  short  period  of  rest  for  the  uterus  is  natural 
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aiul  probably  serviceable,  therefore  undue  haste  should  be 
avoided.  The  delivery  of  the  second  child  by  version  or 
forceps  can  safely  be  accelerated  as  soon  as  labour  pains 
have  been  re-established,  since  the  passages  have  been 
already  fully  dilated.  The  third  stage  shouhi  be  conducted 
with  the  greatest  care  and  patieiu;e  ;  the  uterus  (quickly 
becomes  exhausted,  and,  the  area  of  the  })lacental  site  being 
unusually  large,  the  risks  of  post-partuni  luoniorrhage  are 
increased.  When  dividing  the  cord  of  the  first  child 
between  two  ligatures  in  the  usual  manner,  care  should 
be  taken  to  tie  the  distal  ligature  securely,  for  if  an  anas- 
tomosis should  exist  betwi^.ji  the  two  placental  circulations 
(umbilical),  the  second  child  may  bleed  through  the  cord  of 
the  first. 

Twin  li.cking  is  dealt  with  by  sacrificing  the  first  child, 
which  is  usually  dead,  in  the  interests  of  the  second,  if  the 
fcetal  entanglement  cannot  be  cleared  by  manipulation  under 
anesthesia.  In  the  first  variety,  the  lower  head  may  be 
sometimes  extracted  after  pushing  up  the  upper  head  out  of 
the  way  ;  if  this  fails,  the  first  head  must  be  i)erforatcd  and 
crushed,  for  if  not  already  dead  the  chances  of  the  survival  of 
the  first  cliild  are  necessarily  endangered,  while  the  second 
child  has  not  yet  suffered  much  from  the  eflfects  of  labour.  In 
the  second  and  third  varieties,  the  first  foetus  will  almost 
inevitably  perish  ;  it  may  be  decapitated,  or  the  head 
perforated,  and  after  delivering  it  an  attempt  should  be 
made  to  save  the  second  by  the  application  of  forceps  or  by 
version. 

Prolapse  of  the  Umbilical  Cord  and  the  Limbs 

A  loop  of  the  umbilical  conl  sometimes  discends  below 
the  ])resenting  part  ;  when  this  occurs  before  the  membranes 
have  ruptured,  the  condition  is  called  presentation  of  the 
cord.  After  rupture  the  loop  w  ill  descend  into  tlu>  vagina  or 
may  even  protrude  at  the  vulva  ;    this  is  prolap-'e  of   the 

cord. 

Caufses. — Descent  of  the  cord  is  more  likely  to  occur  when 
the  presenting  part  impert'ectly  fills  the  pelvic  brim  than 
when  the  conditions  are  normal  ;  it  is  therefore  chiefly  met 
w  ith  in  presentations  of  the  breech  or  shoulder,  when  tliere  is 
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prlvic-  contraction,  hydramnios.  or  twins,  or  when  the  footus 
i.  unusiu'llv  small,  .-.s  in  premature  labour  ;  other  conditions 
which  fav.mr  its  .ucurrence  are  placenta  pr.x'via,  an  abnor- 
mally lonfj!  cord,  and  the  lax  comlition  of  the  uterus  tound  m 

multipara'.  ■     i     i    *i,.. 

Dinnmais.— The  loop  of  cord  is  easily  recognised  whe  lu 
the  membranes  arc  intact  or  ruptured.     If  the  fcetus  ,s  dead 
and  pulsation  has  ceased,  pre.entalivn  of  the  cord  may  be 
mistaken  for  a  hand  or  foot,  but  with  prolaim  no  mistake  is 

nossible.  .  , 

i?i«A-.s —Prolapse    of    the    cord   does    not    increase    the 
maternal  risks  of  labour,  except  in  so  far  as  the  manipula- 
tions required  for  its  replacement  involve  slight  additional 
risks  of  sepsis.     The  fcetus  is  in  great  danger  of  death  l)y 
asphvxia  from  compression  of  the  cord  between  the  pi-esent- 
ing  part  and  the  pelvic  wall,  or  the  lip  of  the  imperfectly 
dilated  cervix  ;  the  foetal  mortality  in  this  condition  is  about 
25  per  cent      The  risks  are  greater  when  the  presentation  is 
a  vertex  than  in  abnormal  presentations,  for  serious  com- 
pression can  hardly  be  avoided  wiien  the  head  is  in  the  bnm. 
Descent  in  front  of  the  head  (anterior)  is  more  dangerous 
than  descent  behind  it  (posterior),  for  in  ^he  latter  the  cord 
mav  lie  near  one  of  the  sivcro-iliac  synchondroses  and  th.i 
entUelv  es.ape  compression,  while  in  the  former  the  loop  is 
certain  to  be  compressed  between  the  head  and  the  ai.    nor 
pelvic  wall.     If  in  a  flat  pelvis  the  loop  comes  down  at  the 
side  so  as  to  lie  in  the  long  transverse  diameter,  it  is  very 
favouraulv  placed  to  avoid  comj.ression.     The  risk  is  less  in 
a  multipara  than  in  a  primigravida,  for  in  the  former  labour 
can  be  terminated  more  rapidly. 

Management. -A\hcn  it  is  found  that  pulsation  in  the 
cord  has  entirely  ceased  the  to^tal  heart  should  be  auscul- 
tated and  if  no  sounds  are  heard,  the  case  may  be  Ictt  to 
terminate  naturallv,  as  the  foetus  is  dead.  If  compressi.m 
of  tho  cord  has  lasted  but  a  short  time,  the  heart  may  con- 
tinue to  beat.  When  the  foetus  is  still  living  interference  in 
its  interest  is  required. 

Pre^evtadon  of  the  cord  is  best  treated  by  posture.  J  he 
aim  of  postural  management  is  to  place  the  patient  in  an 
attitude  in  which  the  fundus  of  the  uterus  lies  at  a  lower 
level  than  the  cervix,  so  that  the  action  of  gravity  will 
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promote  the  return  of  the  presenting  loop  into  the  utemK 
cavity.  Tlie  most  otfectual  method  is  to  place  the  i)atient 
in  the  genu-pe(!tor;>l  position  (Fig.  205),  in  .vhich  the  body  is 
supported  upon  the  knees  and  the  upper  part  of  the  chest, 
the  arms  being  folded  beneath  it.  Another  less  effectual, 
but  also  less  troublesome  method,  is  the  knee-elbow  position, 
in  which  the  body  rests  upon  the  knees  and  forearms  (Fig. 
•2m).  The  knee-chest  is  more  effectual  than  the  knee-elbow 
position,  because  in  the  former  the  fundu.s  lies  at  a  relatively 


Fio.  20,j. — The  Knee-Cher<t  (Genu-Pectoral)  Pusition. 

lower  Ic  A  than  in  the  latter.  Both  of  these  postures  are 
very  irksome,  and  cannot  be  maintained  for  more  than  ten 
to  fifteen  minutes  at  a  time  ;  the  patient  should  then  be 
placed  upon  her  side,  and  the  postural  treatment  resumed 
after  an  i-iterval.  In  hospital  practice  the  Trendelenburg 
position  has  been  employed,  and  with  a  suitable  table  it  is 
possible  to  ojtain  a  posture  in  which  the  patient  is  nearly 
upside  down  ;  but  it  is  obviously  unsuitable  for  general  use. 
These  postures  frequently  fail  to  effect  reduction.  The 
greatest  care  should  be  taken  to  preserve  the  membranes, 
for  while  they  remain  intact  there  is  little  or  no  risk  of 
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tomprossion.  Tlu-  possibility  of  i>olvic  oontmction  must  l.c 
reinernl.oml,  but  uo  otlier  tivulnu-nt  is  lociuired  at  this  stage, 
as  thi'  ftutus  is  not  in  immediate  danger. 

Prolapse  of  the  cord  with  a  partially  dilated  cervix  should 
in  the  first  instance  be  treated  by  digital  reposition.  An 
ana«sthetic  is  administered,  tiu<  gloved  hand  passed  into  the 
vagina,  and  the  cord  then  i)ushed  into  the  uterus  well  above 
the  present ing  part.  In  vertex  presentation  a  tight  abdo- 
minal binder  may  then  be  a,)i)lied,  to  keep  the  presentmg 
,)iiit  well  down  in  the  pelvic  brim,  and  so  prevent  recurrence 


Fi(i.  'HW. — Tho  Kuee-Klbow  I'osition. 

of  the  ])i-olapse.  With  the  same  object,  in  breech  luesenta- 
tion  a  leg  should  be  i)iilled  down  into  the  vagina.  Instrii- 
nuiital  methods  of  reposition  are  also  sometimes  adoj-ted, 
but  they  are  inferior  to  the  digital  method,  for  ))y  the  former 
;i  ])<)ition  of  the  looj)  may  easily  be  left  in  a  dangerous 
position,  unknown  to  the  operator.  A  simple  repositor  can 
l)e  constructed  from  a  piece  of  narrow  tape  and  a  gum-clastic 
catheter  (Fig.  2(»7).  A  suitable  length  of  tape  is  boiled,  and 
the  catheter  is  sterilised  and  jjiepared  by  making  a  counter- 
opening  opposite  the  eye  ;  through  this  the  ends  of  the  tape 
are  then  threaded.  The  loop  of  tape  is  now  made  to  encircle 
the  prolapsed  loop  if  coid  and  is  then  drawn  suf!iciently 
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tight  to  hold  it  without  undue  coinprt'ssion.  The  caf  ht-tcr, 
along  witli  the  snared  Kjoj)  of  eord,  is  next  pushed  up  into 
tl»e  uterus  us  liigh  as  possible,  and  left  there  to  he  e.\|M'lI«d 
with  the  l)ody  of  the  ftt'tus. 

If  in  a  vertex  presentation  the  eervix  is  not  sutlieiently 
diluted  to  allow  reposition  to  he  properly  effected,  or  if  the 
cord  comes  down  again  after  having  been  replaced,  a  de 
Rihes'  hag  should  be  introduced  after  eareful  reposition  of 
the  prolaj)sed  loop  ;  this  will 
effect ually  prevent  recurrence, 
in  addition  to  dilating  the 
cervix.  In  a  breech  presenta- 
tion the  risk  of  compression  is 
decidedly  less.  If  the  cord 
can  be  properly  replaced,  it  is 
sufficient  to  ])ull  down  a  leg 
and  leave  delivery  to  nature  ; 
if  there  is  flifficulty  in  re- 
placing it,  the  dilating  bag 
should  be  employed. 

When  the  cervix  is  /«//// 
dilated,  prolapse  of  the  cord 
should  in  all  cases  be  treated 
by  immediate  delivery  by 
version  or  forcei)s.  If  the 
head  has  passed  the  brim,  the 
cord  cannot  possibly  be  re- 
placed nor  can  version  be  j)er- 
formcd  ;  rapid  extraction  with  forceps  offers  the  best  chance 
of  saving  the  child. 

Prolapse  of  Limbs.-Occasionally  a  vertex  ])resenta- 
tion  is  comj)licated  by  descent  of  the  arm  or  the  leg,  so  that 
the  hand  or  foot  enters  the  pelvic  brim  along  with  the  head 
(Fig.  20H).  This  occurs  more  frequently  with  prenuiture 
labour  or  with  twins,  or  when  the  pelvis  is  contracted, 
than  UTider  normal  conditions.  Such  a  presentation  is 
usmiUy  called  complex.  Piolapse  of  the  foot  is  much  raicr 
than  prolajjse  of  the  hand.  When  the  licad  is  of  sn>all  size, 
prolapse  of  the  hand  docs  not  i>rcvent  Jiaturnl  deliveiy  :  if. 
however,  the  ceivix  is  fully  dilated,  the  hand  should  be 
replaced  under  ana'stliesia,  and  the  head  then  delivered  with 
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forceps,  care  being  taken  to  avoid  compression  of  the  arm 
by  the  blades.  Earlier  in  labour,  when  the  cervix  is  mcom- 
pietely  dilated,  version  should  be  performed. 

In  a  transverse  presentation  both  the  arm  and  the  leg 
sometimes  become  prolapsed,  and  along  with  them  a  loop  of 
the  cord  may  descend.  This  gives  a  complex  presentation 
which    offers    considerable    ditticulties    in    diagnosis.     1  he 


Fio.  2()S.— rrcsentatioii  of  thf  Head  and  Arm. 
(( ialabiu  aud  Blacker.) 

treatment  is  version  in  all  cases,  when  the  labour  is  not  too 
far  advanced  for  this  operation  to  be  safely  peiformed. 


Pelvic  Contraction 

The  female  pelvis  may  be  variously  altered  in  size  alone, 
or  in  size  and  shape,  by  errors  of  develoi)meut,  by  local  or 
<„.,u>rn!  bone  disease,  or  by  the  results  of  accident.      Ihe 


WtiT 


mSBfPTI 


Pja.V.C;   'OXTRACTTON 


395 


frequency  of  pelvic  contraction  varies  greatly  in  difTerc  t 
localities,  being  much  more  frequent  in  large  cities  than  iii 
rural  districts.  Among  over  50,000  labours  in  the  Tni- 
versity  Klinik  in  Vienna  between  1878  and  1805,  pelvic 
contraction  occurred  in  2-5  per  cent,  of  all  cases.  At  Queen 
t'harlotti'-s  Hospital,  London,  it  was  found  that  in  10,00(t 
labours  4  per  cent,  of  case^  of  contracted  pelvis  occurred. 
A  large  number  of  different  types  exist,  but  most  of  them  are 
of  rare  occurrence,  and  their  effects  upon  the  course  of  labour 
have  not  received  detailed  individual  study.  Two  ty{)es  are, 
however,  of  comparatively  frequent  occurrence,  and  must 


Fui.  2(19. — Genoriilly  Coutnicted  I'olvis. 

therefore  be  fully  considered  ;  the  others  will  be  only  briefly 

referred  to. 

1.  The  Generally  Contracted  Pelvis  (Small  round  i)elvis  : 
Pelvis     {pquabiliter     justo-minor).— Tliis    form     of     pelvis 
(Fig.  209)  differs  from  the  normal  maudy  in  size,  all  the 
diatneters  being  proportiowitely  diminished,  while  the  general 
shape  is  preserAcd.     Minor  differences,  however,  exist  in  the 
inclination  of  the  plane  of  the  brim  and  in  the  curvature  of 
the  sacrum.     The  promontory  lies  at  a  level  higher  than 
jiormal  ;   ami  the  angle  made  by  the  plane  of  the  brim  with 
the    horizon    is    therefore    somewhat    increased    (compare 
Figs.  106  and  209).     The  concavuy  of  the  sacrum  from  side 
to  side  is  deepened,  while  that  from  above  downwards  is 
diminished  ;   these  changes  slightly  exaggerate  the  dimmu- 
tioii  of  the  antero-posterior  diameter  of  the  cavity.    All  the 
dimensions  of  the  outlet  are  proportionately  reduced.     The 
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shape  of  the  false  pelvis  is  unaffected,  but  its  diameters  are 
also  diminished.  Sometimes  pelves  of  this  variety  approxi- 
mating to  the  male  type  are  met  with. 

Nothing  is  definitely  known  of  the  causes  of  this  form  ot 
pelvic  contraction  ;  it' is  said  to  be  the  variety  most  com- 
monly met  with  in  America  (Edgar),  but  in  European 
countries  the  rachitic  forms  predominate.  It  may  be  met 
with  in  women  whose  development  is  otherwise  normal  ; 
it  is  also  frequently  found  in  dwarfs  who  are  not  the  subjects 
of  rickets. 

2.  The  Flat  Pelvis.— The  characteristic  features  ot  this 
form  of  contracted  pelvis  ar.  :  (1)  reduction  in  length  of  the 
conjugate  diameter  of  the  brim,  and  (2)  an  abnormal  curva- 
ture of  the  iliac  crests.  Two  varieties  are  distinguished— 
viz.,  one  in  which  no  other  changes  than  those  just  men- 
tioned are  found,  and  one  in  which  changes  also  occur  in  the 
pelvic  cavity  and  outlet.  By  some  writers  these  varieties 
are  respectively  termed  non-rachitic  and  rachitic,  the  latter 
being  attributed  to  rickets  in  all  cases.  By  others,  both 
varieties  are  attributed  to  rickets,  and  they  are  then  re- 
spectively termed  the  elliptical  or  .simple  flat  pelvis,  and  the 
renifonnflat  pelvis.  The  latter  is  clearly  rickety,  but  the 
evidence  upon  which  the  former  is  attributed  to  rickets  is 
inconclusive,  and  we  shall  therefore  adopt  the  names 
non-rachitic  and  rachitic  fiat  pelvis  for  these  two  varieties. 

'  In  the  non-rachitic  flat  pelvis  the  deformity  is  never 
extreme  ;  the  patient  is  usually  well  developed  in  other 
respects,  and  sliows  no  rickety  changes  in  any  other  part 
of  the  skeleton.  The  anterior  portions  of  the  iliac  crests  are 
not  incurved  to  the  same  extent  as  in  the  normal  pelvis  ; 
consequently  the  distance  between  the  anterior  superior 
iliac  spines  (interspinous  diameter)  does  not  maintain  its 
usual  proportion  to  the  distance  between  the  summits  of 
the  iliac  crests  (iniercrlslal  diameter).  This  alteration  has  no 
influence  upon  labour,  but  is  u.seful  clinically,  in  furnishing 
an  indication  of  tlu'  condition  of  the  pelvic  brim.  The  con- 
jugate diamet(>r  of  the  brim  may  be  reduced  to  :5  inches 
(To  cm.),  but  in  this  form  of  Hat  pelvis  it  is  very  rare  to  find  a 
greater  reduction  than  this.  This  change,  to  which  the 
characteristic  flattening  is  due,  appears  to  be  caused  by  slight 
fnrwanl   displacement   of   the   upper   part    of   the   sacrum. 
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The  transverse  diameter  of  the  brim  is  increased,  either 
absolutc-lv  (over  5i  inches),  or  at  any  rate  reUvtiveiy  to  the 
length  oithc  conjugate.  The  obUque  diameters  ot  the  brun, 
as  well  as  all  those  of  the  cavity  and  outlet,  are  unaltered. 

In  the  rochific  flat  pelvis  the  deformity  may  be.  and 
usually  is.  much  more  pronounced  than  this.  Such  evi- 
dences of  rickets  will  be  found  as  curvature  of  the  shafts 
of  the  long  bones  and  enlargement  of  their  epiphy.ses, 
beading  and  bending  of  the  ribs,  and  perhaps  diminutive 
stature,  in  marked  cases  the  pelvis  shows  a  series  of  charact- 
teristic  changes.     The  outward  displacement  of  the  anterior 


Pi,;  .,,0  -Ka.liitio  Flat  fclvis,  luinm  dc-t?ree:  s'..,wing  Reduction 
of  the  ( Vnjugato  and  Fhitteuing  ot  the  f  acrum. 

portion  of  the  iliac  crests  is  well  marke<l.  tin  iliac  fossa>  being 
directed  nearlv  forwards,  instead  of  forwar  s  and  inwards 
(compare  Fig^.  104  and  210).  The  sacrum,  softened  by 
disease  has  been  b-tli  lient  and  displaced  o;wards  by  the 
pressure  of  the  bodv-.veight  ;  the  promontoi.:  has  therefor  > 
been  carried  nearertothe  symphysis.and  the  c  ncave  anterior 
surface  has  become  Hat.  or  it  may  be  even  slightly  convex 
(Figs  •>10  and  212).  In  addition,  rotation  of  i!ie  whole  bone 
has  occurred  round  a  horizontal  axis  passing  through  the 
centre  of  the  sa.ro-iliac  synchondroses  ;  this  brings  the 
promontorv  still  nearer  the  symphysis,  and  carries  the  coccyx 
lurtlier  away  from  it.     The  outlet  of  a  rachitic  Hat  pelvis,  on 
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the  other  hand,  is  larger  than  normal  (Fig.  212).  Its  antero- 
posterior diameter  is  increased  by  the  rotation  of  the  sacrum 
just  described.  Under  the  pressure  of  the  body-weight 
transmitted  by  the  innominate  bones  through  the  hip-jonits 
to  the  legs,  the  lateral  pelvic  walls  bulge  outwards,  increasing 
the  u..nsxerse  diameter  of  the  brim;  also  the  ischial 
tuberr  aes  are  carried  further  apart,  thus  increasing  the 
widtn  of  the  pubic  arch  and  the  length  of  the  transverse 
diameter    of   the  outlet.     On  looking   into  sucli  a    pel-<s 
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Fio.  IJU.— Kathitic  Flat  I'elvis.  cxtivme  degree  :  altered  Curvature 

of  the  Iliac  I'ronts. 

Till'  rrliitivo  incri-as.'  in  thi'  traiisvei si.  diniiiPtiT  is  wi'll  sliown. 

from  below,  the  large  dimensions  of  the  outlc<^  contrast 
with  the  contracted  conjugate  of  the  brim  and  :ie  greatly 
exaggerated  prominence  of  the  sacral  promontory  (compare 
Figs.  212  and  216). 

Sometimes  in  a  rachitic  Hat  pelvis  the  bodies  of  the  pubic 
bones  are  distinctly  incurved  (beaked),  encroaching  still 
further  upon  the  conjugate  of  the  brim  ;  when  the  latter 
deformity  is  well  marked  the  pelvis  is  sometimes  called,  from 
the  shape  of  tlie  brim,  tlie  figure-of-ei(jht  rachitic  flat  pelvis. 

The  changes  in  a  marked  case  of  rachitic  tlat  pelvis  may 
be  summarised  as  follows  : 
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False  Pe^rjs.— Relative  increase  in  interspinous  diameter. 

5^j„i._Conjugatc  diminished,  transverse  increased, 
shape  reniform  or  figure-of-eight. 

Oiz/^e^.— Transverse  and  antero-posterior  increased,  pubic; 
arch  widened,  or  in  some  cases  narrowed  (beaked). 

Cavity. — Anterior  surface  of  sacrum  flat  or  convex. 

The  generally  conlracted  flat  pelvis  (flat  justo-minor  pelvis) 
is  a  form  in  which  diminutive  size  is  associated  with  rachitic 
flattening  ;  the  shape  is  that  of  the  rachitic  flat  pelvis,  but 
all  the  diameters  are  diminished  in  length.  This  form  of 
pelvis  is  usually  associated  with  advanced  rachitic  changes 


Fl(i.  212.— The  Outli't  (if  :i  Flat  IVlvi.-  >oeii  iniiii  l)olt)W. 

in  the  skeleton  generally,  one  of  the  most  frequent  of  these 
being  lateral  curvature  of  the  spine  (scoliosis).  When  this 
change  is  present  the  resulting  pelvic  contraction  is  asym- 
metrical or  oblique  (Fig.  213).  If  the  spine  is  fairly  straight, 
the  generally  ront^-acted  flat  pelvis  remains  symmetrical. 
The  resulting  .i.formity  is.  in  either  case,  extreme,  and  gives 
rise  to  more  serious  difficulty  in  labour  than  either  the  flat 
pelvis  or  the  small  round  pelvis. 

In  the  Vienna  statistics  already  quoted,  the  four  varieties 
— non-rachitic  flat  pelvis,  radiitic  flat  pelvis,  generally  coii- 
tracted  pelvis,  and  generally  contracted  flat  pc-lvis,  accounted 
for  about  9G  per  cent,  of  all  cases  of  pelvic  contraction  ;  the 
remaining  varieties  are  accordingly  very  uncommon.     The 
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I'xtrrnK'  cases  of  pelvic  contraction  met  with  in  tliis  country 
usually  belong  to  the  generally  contracted  flat  variety. 

GeitemUij  enlarged  Pelvis  (Pelvis  a'quabiliter  justo-major). 
—This  is  not  a  coutmcled  pelvis  at  all.  but  a  pelvis  of  greater 
size  than  the  normal,  though  proporticmate  in  all  its  dia- 
meters. Its  influence  is  not.  as  a  rule,  unfavourable,  but  it 
may  be  one  of  the  factors  in  the  causation  of  preciitihtlc 
labour  (see  p.  442). 

Diagnosis  of  Pelvic  Contraction.-  AVliile  the  presence  of 
a  contracted  pelvis  may  be  surmised  from  the  diminutive 
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Pig.  -Ji;!. (ioneially  ((.iitnictcil  Kiuhitic  Flat  Pelvis,  with  Liitcial 

Oliliiiuity  (hit'  to  Scolidsis. 

stature  of  tlie  i)atient.  from  general  evidences  of  rickets  or 
other  bone  diseases,  from  huneiiess.  or  from  the  j)endiilous 
condititm  of  tlie  abdomen  in  pregnancy,  it  can  on\\  be 
certainly  recognised  by  measurement.  In  the  case  of  a 
nndtii)ara  an  obstetric  liistory  of  j)ri-vious  difiicult  labour, 
in  which  the  child  was  born  dead  or  flid  not  survive  mo.c  than 
a  day  or  two.  should  always  arouse  suspicion  of  the  jjresence 
of  pelvic  deformity,  although  this  will  not  in  all  such  cases 
be  di.scovered.  The  anatomical  pelvic  diameters  descril)ed 
on  p.  •-•■'>7  cannot  In-  measured  clinically,  but  certain  other 
mcasuriincnts  of  the  living  subject  can  be  made,  from  which 
the  size  of  the  true  pelvis  may  be  inferred  witli  approximate 
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accuracy.  Such  measurements  must  be  made  witli  great 
care,  as  it  is  ver\'  important  for  practical  purposes  to  note 
the  degree  of  contraction  present  in  any  given  ease. 

T}ie  measurements  of  the  |)elvls  wliicli  can  be  taken  in 
the  living  subject  are  external  and  internal.  They  should, 
whenever  possible,  be  taken  with  the  pelvimeter  ;  sonu-. 
however,  are  best  measured  with  the  fingers.  Methods  of 
estimating  the  size  of  the  pelvis  are  called  clinical  prhunietri/. 
The  most  useful  form  of  pelvimeter  for  external  measure- 
ments is  that  of  Collin, 
shown  in  Fig.  214.  It 
consists  of  a  pair  of  calli- 
pers, furnished  witli  an 
index  which  shows  the 
I  distance     between      tlie 

points  in  all  positions. 
The  points  can  be  sepa- 
rated from  one  another 
by  opening  the  instru- 
ment like  a  pair  of  for- 
ceps, or  in  the  reverse 
direction  by  crossing  the 
blades.  The  latter  posi- 
tion is  used  for  mea- 
suring the  transverse 
diameter  of  the  outlet 
by  pressing  the  crossed 
points  deeply  into  the 
perineum,  so  as  to  bring 
tl'MU  in  contact  with  the 
inner  borders  of    the  is- 

cliial  tuberosities.  The  instrument  can  also  be  used  in  this 
j)osition  for  internal  measurements.  In  using  it  for  external 
measurenuMits  the  instrument  shoul''  be  held  by  the  points 
— one  in  each  hand,  and  carefully  adjusted  to  the  nniuired 
diameter,  by  firm  pressure  against  the  bone  (Fig.  i'l7).  The 
index  is  then  read  off. 

External  Measurements. — (1)  Interspinons  l>iinneter.  This 
is  the  distance  between  the  outer  borders  of  the  anterior 
superior  iliac  spines  ;  its  average  length  is  10  inches  (2.3  cm.). 

(2)  Intercristal  Diameter.     This  is  the  distance  between 
E.M.  20 
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the  outer  borders  of  the  iliac  crests  where  these  arc  widest 
apart  ;  the  points  of  the  pelvimeter  are  moved  to  and  fro 
until  the  position  of  maximum  separation  has  been  found, 
which  is  usually  about  2^  inches  behind  the  anterior  superior 
spines.  Its  average  length  is  11  inches  (275  cm.).  From 
obse^^-ations  on  the  cadaver  (Sandstein)  it  appears  that 
this  diameter  approximately  represents  twice  the  length 
of  the  transverse  diameter  of  the  brim  ;  and  as  the  latter  is 
very  difficult  to  measure  clinically,  this  relation  becomes  one 


m 


Kk;.  215.— Tho  Liiinbd-sacnil  Sjniie  with  a  Ndniiul  IVlvis. 
(Moditieil  finiu  Huinm.) 

of  practical  importance.  In  a  normally  shaped  pelvis  the 
intercristal  diameter  is  an  inch  longer  than  the  interspiiunis 
diameter.  This  proportion  is  preserved  in  the  generally 
contracted  pelvis,  although  the  length  of  both  may  be 
diminished,  but  in  the  flat  pelvis  there  is  less  than  an  inch 
of  difference  between  them,  and  in  well-marked  rachitic 
flanening  the  interspinous  may  even  be  equal  in  length  to 
the  intercristal  diameter. 

(H)  Exitrnul  Conjugate  Diamdtr.  This  i«  the  distnuco 
between  the  tip  of  the  spine  of  the  last  lumbar  vertebra  and 
the  centre  of  the  upper  border  of  the  symphysis  pubis      This 
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diameter  can  be  best  measured  in  tlie  erect  position.  The 
posterior  bony  point  is  ditHcult  to  find  in  fat  subjects,  but  in 
thin  women  there  is  no  difficulty.  Whenever  practieal)Ie 
the  lumbar  spines  should  be  counted,  and  a  j)al{)able  pit  or 
depression  will  usually  be  found  just  below  the  spine  of  the 
fifth  vertebra.  One  point  of  the  pelvimeter  is  adjuste<l  to 
this  depression,  and  the  other  pressed  carefully  and  firmly 
against  the  pubes  in  the  position  described.  The  average 
length  of  this  diameter  is  7^  to  8  inches  (20  cm.).     When  the 
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Fig.  21(i. — Kstiiiiatinj;  tho  Width  of  the  IVlvic  Arih  by  Palpation. 

(Williams.) 

spine  of  the  last  lumbar  vertebra  cannot  be  clearly  felt,  it 
may  be  located  as  follows  ;  the  position  of  tlie  two  posterior 
superior  iliac  spines  is  first  marked  upon  the  skin  ;  these 
points  are  then  luiited  by  a  horizontal  line  ;  a  point  1|  to 
I4  inches  above  the  centre  of  this  line  will  in(b'cate  the 
position  of  the  fifth  spine.  Shallow  depressions  can  often 
be  recognised  over  these  three  bony  points,  and  from  them 
.'1  rhonibnidal  figure  niaj^  be  constructed  upon  the  Unnbo- 
sacral  region  known  as  the  rhomboid  or  lozenge  of  Micfuielis, 
the  lower  sides  being  formed  by  the  posterior  borders  of  tho 
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glutei  maximi  muscles,  tlie  upper  sides  by  lines  joining  the 
fifth  lumbar  spine  to  the  posterior  superior  iliae  spine  on 
each  side.  The  relations  of  the  iliree  bony  points  to  one 
another  can,  however,  best  be  recogni.sed  by  marking  out  a 
triangle  upon  the  back  as  in  Fig.  215  ;  the  ba.se  line  represents 
the  distance  between  the  posterior  superior  iliac  spines 
(fmsterir^  interipinou-'i  lUameter).  The  length  of  the  latter 
is    vi'Ha  and    eon.se(|uently    little    importance    can    be 
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Flo.  217. — Mpiisuriiif;  the  Aiitoro-ixisttrior  Diaiiiotcr  of  the  Oullct. 

(Ihniiui.) 

attached  to  it  ;  the  average  is  placed  at  4  inches  (10  cm.)  in 
a  normal  pelvis. 

In  the  ca.se  of  a  normal  pelvis  3j  to  3|  inches  (05  to 
10  cm.)  must  be  deducted  from  the  external  conjugate 
diameter  to  obtain  the  true  conjugate  ;  if  the  pelvis  is 
flattened,  4  to  4j  inches  (10  to  105  cm.)  should  be  deducted 
in  order  to  allow  for  the  forward  displacement  of  the  ui)per 
part  of  the  sacrum. 

(4)  The  size  of  the  pelvic  outlet  can  also  be  measured 
clinically  and  is  of  considerable  practical  importance.  The 
patient  s-aould  lie  on  her  back  with  the  legs  flexed  and  the 
buttocks  brought  to  the  edge  of  the  coiah.  The  widt';  of 
the  pelvic  arch  should  first  be  estimated  by  palpation  with 
the  thumb  in  the  manner  shown  in  Fig.  210.     After  a  little 
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expcricnco  a  rough  CHtimate  of  tin-  arch  us  \vi<lc,  nicdiimi, 
or  narrow  may  In-  mack",  and  this  should  he  a  part  of  I  he 
routine  examination  of  all  primiparu'.  The  actual  measure- 
ments need  only  i.v-  Made  when  a  suspicion  exists  of  con- 
traction. 'J'he  aid  of  an  assistant  is  recpiired  for  these 
measurements.  The  antero-|»osterior  is  taken  from  the 
lower  horder  of  the  symjihysis  to  the  last  ;  acral  vertel)ra,  a 
(piarter  of  an  inch  l)einj^  deducted  for  the  thickness  of  the 


Vm.  21S. — ■Muasuring  the  Trausvcrsu  iJiumeter  of  tlio  Outlet. 
(Williams.) 


sacrum  (Kig.  217).  In  mcasining  the  transverse  diameter 
the  innc!  Imrders  of  the  iscliial  tuherosities  are  first  defined 
with  the  thumbs  {Ki<z.  -IS),  and  the  distance  meas)ued 
between  them. 

Internal  Mmsurementx  These  can  be  made  with  the 
fingers  alone,  or  \nth  an  interna!  pelvimeter.  The  tiiost 
important  diameter  to  !'c  estimated  by  this  meth  >d  is  the 
conjugate  of  the  brim. 

(1)  Diagonal  C"-  -  i-  ''le  ilistanee  :.    in  the 
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centre  of  the  promontory  of  the  sacrum  to  the  centre  of  the 
lower  border  of  the  symphysis  (Fig.  219).  It  can  easily  be 
measured  with  the  fingers  when  the  pelvic  brim  is  con- 
siderably contracted,  but  it  cannot  be  taken  in  labour  when 
the  presenting  part  is  fixed  in  the  brim.  In  common  with 
other  clinical  measurements,  it  has  the  disadvantage  that 
its  relation  to  the  true  conjugate  is  variable,  and  difficult 
to  estimate  precisely.  On  an  average  it  may  be  said  to  be 
from  I  to  I  of  an  inch  longer  than  the  true  conjugate— i.e. 
43    to'  5   inches.     The  factors   which   affect  the  diagonal 


Yin.  21!».— Mciwurinf;  tbe  Diagonal  Conjugate.     (Noiiv.) 

conjugate  to  an  extent  which  it  is  difficult  to  estimate  aiv 
the  thickne-ss  and  depth  of  the  symphysis,  and  the  angle 
which  it  forms  with  the  plane  of  the  brim.  This  measure- 
ment can  best  be  made  with  the  patient  lying  on  her  back, 
the  thighs  flexed  and  supported  by  assistants,  and  the  but- 
tocks drawn  over  the  edge  of  the  bed  ;  it  can  also,  however, 
be  made  in  the  usual  obstetric  posture,  when  no  assii  lance 
will  be  required.  The  index  and  middle  fingers  are  passed 
into  the  vagina  and  pressed  upwards  and  backwards  until 
the  edge  of  the  promontory  can  be  felt  with  the  tip  of  the 
middle  finger.  In  a  pelvis  of  normal  size  it  is  usually 
impossible  thus  to  reach  the  promontory.     Care  must  be 
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taken  not  to  mistake  the  first  sacral  ridge  for  the  promontory, 
for  the  diameter  will  then  appear  to  be  longer  than  it  really 
is.  When  the  finger  is  in  contact  with  the  promontory  the 
bone  at  a  higher  level  can  be  felt  to  recede  so  as  to  become 
more  difficult  to  reach  ;  if  a  lower  sacral  ridge  is  touched  the 
finger  pushed  further  upwards  is  still  in  contact  with  the 
bone.  The  point  where  the  lower  border  of  the  symphysis 
comes  in  contact  with  the  hand  is  then  marked  off  with  the 
finger-nail,  and  after  withdrawing  the  fingers  the  measured 
distance  between  this  point  and  the  tip  of  the  middle  finger 
represents  the  length  of  the  diagonal  conjugate.  In  many 
cases  it  is  impossible  satisfactorily  to  measure  this  diameter 
except  under  anaesthesia  ;  this  is  especially  the  case  in 
minor  degrees  of  contraction. 

(2)  Various  methods  have  been  introduced  to  measure 
tlie  true  conjugate  and  transverse  directly  by  the  use  of  an 
internal  pelvimeter.     The  simplest  form  of  internal  pelvi- 
meter is  that  of  Skutsch,  which  may  be  used  for  both  the 
conjugate   and   transverse   diameters   of   the    brim.     This 
instrument  consists  of  a  pair  of  callipers  with  one  rigid  and 
one  flexible  arm,  joined  by  a  screw  but  not  furnished  with  an 
index.     In  measuring  the  trauf^verse  the  internal  rigid  limb 
is  passed  into  the  vagina  and  first  guided  up  to  the  centre  of 
tlie  right  lateral  wall  of  the  pelvic  brim,  while  the  point  of 
the  flexible  limb  is  adjusted  to  the  tip  of  the  left  great 
trochanter.     The  instrument  is  then  withdrawn  and  the 
distance  between  the  points  measured  off.     The  rigid  limb 
is  again  passed  and  the  point  applied  to  the  centre  of  the  left 
lateral  wall  of  the  brim,  the  external  limb  being  applied  to 
the  same  point  as  before.     The  instrument  is  then  with- 
drawn and  the  separation  of  the  points  again  measured. 
The  difference  between  the  two  measuiements  represents 
the  length  of  the  transverse  diameter.     In  measuring  the 
conjugate  the  tip  of  the  rigid  limb  is  placed  against  the  centre 
of  the  promontory,  and  the  flexible  limb  adjusted  to  the 
centre  of  the  upper  border  of  the  symphysis  ;    the  second 
measurement  is  taken  with  the  rigid  limb  placed  upon  tl.e 
centre  of  the  posterior  surface  of  the  symphysis  at  its  upper 
border.     The  difference  between  them  represents  the  true 
conjugate.     In  practice  this  instrument  is  ditticult  to  work 
with   precision,   and   requires   an   anaesthetic.     Experience 
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shows  that  a  rough  estimate  of  the  size  of  the  transverse 
diameter  may  be  obtained  by  the  simple  expedient  of 
endeavouring,  with  two  fingers  in  the  vagina,  to  trace  the 
pelvic  brim  from  the  symphysis  back  to  the  promontory.  It 
the  transverse  is  of  normal  length  this  is  very  difficult,  even 
under  anesthesia,  but  if  contracted  it  will  be  quite  prac- 
ticable. This  method  can  be  controlled  by  halving  the 
intercristal  diameter. 

(3)  \nother  metho<i  of  uiternal  pelvimetry  must  be 
mentioncd-viz..  the  methcxl  of  Johnson.  This  consists  ni 
passing  the  whole  hand  into  the  vagina,  and  endeavounng 
to  fit  the  closed  fist  into  the  conjugate  of  the  brim.  The 
author  of  this  methwl  elaborated  it  to  such  an  extent  as  to 
define  a  series  of  positions  of  the  thumb  and  fingers,  each  ot 
which  represented  a  definite  length  from  4  to  3  inches,  and 
he  claimed  that  lie  was  thus  able  to  measure  the  conjugate 
precisely  It  is  clear  that,  as  hands  are  not  of  uniform  size, 
there  is^ibundance  of  room  for  error,  which  can  only  be  elimi- 
nated by  taking  careful  measurements  of  the  hand  m  the 
various  attitudes  described  by  Johnson  before  attempting 
to  applv  it.  A  further  objection  is  that  the  hand  cannot 
be  passed  into  the  vagina  except  immediately  after  labour, 
and  the  method  is  therefore  not  available  at  the  time  wlieii 
measurements  are  most  required. 

Clinical  pelvimetry  clearly  yields  results  which  are  by  no 
means  precise.  One  measurement  must  be  controlled  as  far 
as  possible  by  otliers.  but  ultimately  the  carefully  corrected 
diagonal  con'jugate  is  most  to  be  relied  upon.  The  most 
favourable  moment  for  accurately  measuring  tlie  pelvis  is 
immediatelv  after  delivery,  tlie  patient  being  aiuTstlietised. 
No  opportunitv  should  be  lost  of  taking  measurements  at  tins 
time  in  cases  ()f  contracted  pelvis,  so  that  previous  .liagnosis 
may  be  confirmed  or  corrected.  For  practical  purposes  a 
rough  estimate  of  the  transverse  is  also  necessary  m  order  to 
determine  the  shape  of  the  pelvic  brim.  Photography  by 
X-rays  can  be  employed  to  show  the  shape  of  the  pelvis  with 
striking  success  excJ))*  '"  advanced  pregnancy.  It  is  also 
possible  by  the  accurate  methods  of  radiogiaphy  now 
practised  to  estimate  the  diameters  of  the  brim  witii  a  fair 
amount  of  precision.  Another  useful  method  of  control, 
however,   exists   in  determining   for   any   given   case    the 


CONTRACTED   PELVIS 


409 


relation  in  size  between  the  pelvis  and  the  fcetal  head. 
This  can  be  done  during  pregnancy  as  well  as  in  labour, 
and  is  usually  employed  in  deciding  upon  the  mode  of 
treatment  required  in  pelvic  contraction.  This  method  will 
be  described  in  another  place  (p.  421). 

Pregnancy  and  Labour  in  Contracted  Pelves. — The  course 
of  pregnancy  is  not  affected  to  any  considerab..  extent  by 
pelvic  contraction.  There  is  no  greater  risk  of  abortion, 
and  only  a  slightly  greater  risk  of  premature  labour,  than 
when  the  pelvis  is  normal  ;  the  development  of  the  foitus  is 
not  affected  in  any  way,  the  full-time  child  being  of  average 
size  and  weight.  Towards  the  close  of  pregnancy  tlie  uterus 
may  become  anteverted,  causing  a  more  or  less  marked 
condition  of  '  pendulous  belly.'  This  is  mainly  due  to  the 
unusual  height  of  the  presenting  part,  which  caimot  enter  the 
narrow  pelvis  ;  the  level  of  the  funcuis  is  consequently  higher 
tlian  usual,  and  when  spinal  curvature  is  associated  with 
•)elvic  contraction  the  forward  di -^placement  of  the  uterus 
!  omes  very  marked.  Multipanty,  with  lax  abdominal 
.alls  and  diminutive  stature,  still  further  exaggerate  the 
,nteversion.  Pelvic  contraction  has  been  already  alluded 
to  as  an  occasional  cause  of  incarceration  of  the  retroverted 
gravid  uterus  at  the  fourth  month. 

The  general  course  of  labour  is  modified  by  pelvic  con- 
traction in  various  ways  : 

(1)  Abnormal  presentations  are  three  or  four  times  com- 
moner in  contracted  than  in  normal  pelves  ;  the  reasons  for 
tiiis  have  already  been  mentioned. 


(2)  Prolapse 


of   the   cord   is    much  commoner  than   in 


normal  pelves. 

(:})  When  natural  delivery  occurs,  labcmr  is  prolonged  and 
the  mechanism  is  modified. 

(4)  Unless  the  true  conjugate  is  at  least  :{|  inches,  even 
with  artificial  aid  the  survival  of  the  child  is  seriously 
jeopardised. 

(5)  The  maternal  risks  are  increased  by  the  greater  length 
and  difficulty  of  the  labour,  and  by  the  frequent  necessity 
of  employing  aitificial  methods  of  delivery. 

((5)  Th«>  fa»tal  risks  are  increased  in  natural  deliver^'  by 
severe  compression  of  the  head  during  its  passage  through 
the  narrow  pelvis,  and  under  other  circumstances  by  the 
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operations  required  to  effect  delivery,  some  of  whicli  involve 
the  destruction  of  the  foetus. 

The  dinicMl  phenomena  are  modified  in  several  important 
particulars.     When  the  degree  of  obstruction  is  considerable, 
violent  uterine  action  may  be  aroused,  which  may  either  pass 
into  tonic  contraction,  or  more  rarely  give  place  to  secondary 
inern,'      The  cervix  dilates  slowly,  and  the  first  stage  is 
thtr  fore  prolonged  ;   tlie  bag  of  waters  is  voluminous  and 
frequently  ruptures  prematurely  ;  great  enlargement  of  the 
anterior  lip  of  the  cervix,  from  oedema,  may  occur  from  the 
compression  of  the  lower  uterine  segment  between  the  head 
and  the  pubes.     A  large  caput  succedaneum  forms  m  vertex 
or  face  presentations  ;  it  may  be  so  large  as  to  present  at  tlie 
vulva  before  the  hemi  has  passed  the  brim.     In  a  rachitic 
Hat  pelvis  the  expulsion  of  the  head  through  the  vulva  is 
often  unusually  rapid  when  the  patient  is  a  multipara  ;  in  the 
generally  contracted  pelvis  it  is  always  slow  and  difficult. 

The  shape  of  the  pelvis  and  the  length  of  the  conjugate 
ai-e  the  factors  which  chiefly  influence  the  course  of  labour. 
With  the  three  common  varieties  of  contracted  pelvis  in 
cases  which  are  allowed  to  go  to  term,  spontaneous  delivery 
occurs  in  from  40  to  63-3  per  cent.  ;  the  simple  flat  pelvis  is 
the  most  favourable  in  this  respect,  then  the  generally 
contracted  pelvis,  and  lastly  the  rachitic  flat  pelvis.  Tlic 
freciuency  of  spontaneous  delivery  at  term  diminishes 
rapidly  in  proportion  to  the  diminution  of  the  conjugate. 
Thus  the  Vienna  statistics  previously  referred  to  show  the 
following  percentages  : 
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Mechanism.— I.  FUl  Pelvis.-(a)  In  head  presmtotion 
the  mechanism  is  usually  modified  in  the  following  manner, 
although  many  variations  may  be  met  with  :  Tiie  head 
enters  the  brim  more  or  less  extended,  and  .n  the  transverse 
instead  of  the  oblique  diameter.  Parietal  obliquity  is 
usually  well  marked  in  the  second  stage  of  labour.  Wlien  the 
eontrac^ioii  of  the  conjugate  is  euusiderablc,  lateral  dis- 
placement of  the  head  towards  the  side  occupied  by  tlie 
occiput  occurs  early  in  labour  ;  this  is  rendered  possible  by 


^    >,,img 


CONTRACTED   PELVIS 


411 


the  increased  length  of  the  transverse  diameter,  and  tends 
to  promote  flexion,  because  the  sinciput  is  delayed  in  the 


Fio.  'J20.- — Labour  in  Fliu  Pelvis:  Eotiitiim  of  the  lleiul  in 

I'assint;  the  Brim.     (Clarence  Webster.) 

1.  Wi-U-iuarki'cl  aiitcTiiir  paii^'Ul  ol)li(iiiity.      -'.  Kurwiinl  rutatioii.    ;i.  H.ickwanl  mtatioii. 

narrow  conjugate,  while  the  occiput,  having  more  room, 
is  free  to  descend.     The  ret.ult  of  this  movement  is  that  the 
bi-parietal  diameter  is  brought  into  the  wide  lateral  part  of 
the  brim,  while  the  bi-temporal 
iliameter  engages  in  the  conj..- 
gate.     With  anterior  parietal  ob- 
licpiity  the  head  passes  through 
the  biim  by  a  movement  of  rota- 
tion round  the  promontory  (Fig. 
220).     As  it  descends,  the  sagittal 
suture    approaches    the    pubes, 
biinging    the    posterior   parietal 
bone  first   into  the   cavity  (Fig. 
220  (2) ).  Rotation  in  the  opposite 
direction  next  occurs,  the  sagittal 
suture  approaching  the  sacrum 
(Fig.  220  (3)  )  and  thus  bringing 
the  anterior  parietal  bone  into  the  cavity.     With  posterior 
parietal  obliquity  at  the  commencei,..nt  of  labour,  a  similar 
movenjcnt  of  rotation  round  the  j>ube.'<  occurs.    Tlie  mecha- 
nical advantage  of  this  movement  of  rotation  is  indicated  in 


r-'i.  '221.— Wcdj;!'  ShaiH-  of 
Fd'tiil  Skull  on  Coronul 
l-Vi'tioii.     (Dakin.) 

c-  d.  Hi-iiiiiii'lal  iliani.'tfr. 

(i— II.  SuiH-l-suli-iiaiM'tiil  ilialiiitiT. 
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Fie  '>2 1  The  lateral  inclination  of  the  head  which  accom- 
panies this  movement  tilts  the  bi-parietal  plane  c-^,  and 
brings  into  the  brim  a  plane  the  diameter  of  which  is  mdicated 
by  h-<i  This  is  the  super-sub-parietal  diameter,  measuruig 
about  a  quarter  of  an  inch  less  than  the  bi-parietal.  The 
widest  part  of  tlie  head  thus  escapes  direct  engagement  m  the 
plane  of  the  brim.  Forward  rotation  of  the  occiput^ w.ll 
occur  if  the  head  is  flexed  when  it  reaches  the  pelvic  floor. 
When  the  head  has  passed  the  brim,  there  will  be  no  further 
difficulty  in  delivery  unless  tlie  shoulders  are  dispropor- 
tionately large. 

If   the   movement    of    lateral  displacement    does    not 

occur,  as  labour  proceeds 
the  head  may  become 
completely  extended,  the 
posterior  part  being  pre- 
vented from  descending 
while  the  anterior  part 
has  sufficient  space  for 
this  movement.  This 
may  result  in  a  brow  or 
face  presentation. 

The  moulding  of  die 
foetal    head  is  mc''=' 
there     is     well-mi    ii   I 
lateral    asymmetry,    the 
middle  of    the  posterior 
parietal  bone  being  much 
depressed  •   but  in  the  longitudinal  plane  overriding  jf  the 
bones  is  not  excessive  (Fig.  222).     Often  a  depression  or  a 
depressed  fractvne  of  the  ,)osterior  parietal  bone  is  caused 
bv    the    pressure    exercised   upon    it    by   the    piomontory 
(p  (543)     Or,  after  birth,  a  depression  may  be  found  ujion  the 
posterior  parietal  bone,  which  marks  the  line  of  compression 
by  the  promontory  in  the  movements  of  lateral  displacement 
and  rotation  round  the  sacrum. 

(b)  In  hreech  presentation  the  mechanism  of  delivery  of 
the  after-coming  head  is  modified  as  follows  :  The  head 
engages  with  its  occipito-frontd  diameter  in  the  long  trans- 
verse diameter  of  the  brim  :  a  movement  of  lateral  dis- 
placement, similar  to  that  just  described,  should  next  occur. 


Fio.  2'J2. — Por^torior  A>i)wt  of   Fti-tii 
Skull:      Kxtivmi'     Moulding'      from 
Labour  in  VUit  I'olvis.     (Hiheuioiit- 
Dossaijji.es  and  Lepiiffc) 
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and  be  followed  by  a  movement  of  extension.  Owing  to  the 
wedge  shape  of  the  foetal  skull  on  coronal  section  (Fig.  221), 
a  certain  mechanical  advantage  is  obtained  by  the  after- 
coming  head,  inasmuch  as  the  narrow  end  of  the  wedge — 
i.e.,  the  base  of  the  skull— first  enters  the  brim.  The  bi- 
parictal  diameter  will  therefore  tend  to  be  reduced  some- 
what by  compression  during  its  passage,  and  the  difficulty 
will  thus  be  tliminished.  It  is  probable,  however,  that  this 
theoretical  advantage  is  nullified  by  the  fact  that  the  after- 
coming  head  is  not  si  '  jected  to  the  process  of  moulding, 
which  in  a  contracted  pelvis  is  of  especial  importance,  by 
adapting  the  shape  of  the  head  to  the  distorted  canal  through 
which  it  has  to  pass.  Rotation  round  the  promontory, 
bringing  first  the  posterior,  and  then  the  anterior  parietal 
bone  into  the  pelvic  cavity,  will  occur  when  the  degree 
of  contraction  is  considerable. 

II.  Generally  contracted  Pelvis. — In  this  form  of  con- 
tracted  i)elvis   the    mechanism    of   labour   is   not   greatly 
modified,  as  the  projrortions  of  the  pelvis  are  normal.     In 
head  presentation  the  movement  of  flexion  is  exaggerated, 
reducing  the  diameter  of  engagement  to  the  utmost  possible 
extent.     Internal    rotation    is    controlled    by    the    inclined 
planes  of  the  ischium,  not  by  the  pe'vic  floor.     Upon  the  inner 
surface  of  the  ischium  a  shallow  ridge  may  be  traced  running 
from  the  iho  pectineal  eminence  to  the  ischial  spine  ;  behind 
this  fine  is  a  smooth  bony  surface,  the  posterior  ischial  plane  ; 
in  front  of  it  is  a  similar  surface,  the  anterior  ischial  plane 
(Fig.    107).     When  the  head  lies  in  the  oblique  diameter 
(first  position)  the  occiput  will  come  in  contact  with  the  left 
anterior  jilane,  the  sinciput  with  the  posterior  ])Ianc  of  the 
opposite  side.     The  inclination  of  the>e  planes  is  such  that 
in  contact  with  the  anterior  plane  a  body  is  directed  forwards 
and  inwards  (towards  the  middle  line),  in  contact  with  the 
posterior,  backwards  and  inwards.     The  effect  will  therefore 
l>e  to  carry   the   head  from  the  oljlitpie  into   the  antero- 
posterior, diameter.     Forward  rotation  of  the  occiput  will 
occur  in  the  first  jind  second  positions,  b«  kward  rotation 
in  the  third  and  fouith.     Unless  the  he?!  ;   lightly  fits  the 
pelvis  this  effect  will  not  be  pnxluced  .     hcrcforc  it  is  only 
in  the  case  of  a  generally  contracted    )elvis,  or  a  normal 
peb  is  with  an  abnormally  large  head,  that  it  can  be  looked 
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for  It  follows  that  backward  rotation  is  the  rule  in  occipito^ 
posterior  positions  with  a  generally  contracted  pelvis  and 
a  held  of  average  size.  The  passage  of  the  head  through  the 
Ltlt  is  r^ndefed  unusually  difficult  by  t^^Jj^;^^^^ 
the  antero-posterior  and  transverse  diameters  of  the  lower 
pJvrstrait'!  In  this  respect  great  difference  exists  between 
the  flat  and  the  generally  contracted  pelvis. 

In  breech  presentation  also  the  mechanism  of  labour  is  not 
appttbly  modified,  but,  owing  to  the  r^<^^^^J^^^^Zl 
oHhe  diameters  of  the  -^^t.  d^^^^^^^^^^^^  ^11:^;^  i? 

the  after-coming  head  is  unusually 
difficult ;  for  this  reason  breech  pre- 
sentation is  very  unfavourable  to 
the  foetus  in  a  generally  contracted 
pelvis.  If  extension  of  the  head 
should  occur  perforation  will  be  un- 
avoidable. 

The  moulding  of  the  head  is  of 
the  normal  type,  but  is  extreme  in 
degree  (Fig.  223)  ;  depression  and 
fracture  of  the  bones  are,  however, 
more    uncommon    than    in    a    flat 

pelvis. 

Labour   is    more   difficult   m   a 
generally  contracted  pelvis  than  in 
a  flat  pelvis  with  an  equal  length  of 
conjugate,  for  the  reason  that  the 
former  is  contracted  throughout,  the 
In  the  flat  pelvis  all  difficulty  ceases 
whentTc'head'has'passed  the  orim  ;   in  the  generally  con- 
tracted pelvis  the  delivery  of  the  head  through  the  narrow 
outlet  is  the  most  difficult  stage. 


Fifi.  22:{. — Extreme  Head 
Moiildiii.1,'  fii>iii  l^ilx'ur 
ill  generally  eon- 
tviicted  I'elvis.  (Biir- 
boiir.) 

latter  only  at  the  brim. 


Management  of  Labour  in  Contracted  Pelves 

The  size  uf  the  pelvis  is  the  most  important  point  to  be 
consi,lered  in  deciding  upon  the  method  of  okstetric  manage- 
ment to  be  applied  to  any  individual  case.  The  most  impor- 
tant diameter  to  be  considered  is  the  conjugate  of  the  brim, 
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and  it  is  convenient  to  arrange  cases  of  pelvic  contraction 
in  three  groups  according  to  the  lengtli  of  tins  diameter. 

A.  First  Degree  (C.V.  3 J  to  4  inches).— It  must  in  the 
first  place  ^e  recognised  that  in  tlrs  degree  of  pelvic 
contraction  tiiere  is  a  fair  prospect  that  delivery  at  term  may 
occur  either  naturally,  i.e.  sjioiitaneously,  or  with  the  aid  of 
forceps.  The  chances  of  this  favourable  termination  are 
greatest  in  the  case  of  young  women  with  their  first  three  or 
four  labours  ;  in  a  primigravida  the  prospect  is  to  some 
extent  complicated  by  the  difficulties  usually  associated 
with  a  first  labour  ;  it  must,  however,  be  added  that  ))elvic 
contraction  of  the  first  degree  frequently  goes  unrecognised 
in  a  first  pregnancy,  and  is  first  suspected  when  difficulty 
in  labour  occurs.  In  the  case  of  a  multipara  who  has  already 
had  many  children  the  prospect  is  also  less  favourable,  for 
in  such  women  the  uterus  has  lost  power,  and  is  accordingly 
unable  to  accomplish  that  effective  moulding  of  the  fcetal 
head  which  is  required  if  it  is  to  pass  safely  through  the 
narrow  diameters  of  the  pelvis.  Unless  the  true  con- 
jugate diameter  measures  at  least  3|  inches,  labour  at  term 
very  seldom  terminates  favourably,  although  occasional 
exceptions  in  which  a  foetus  of  average  size  has  passed 
through  a  narrower  pelvis  than  this  may  be  met  with.  In 
the  case  of  a  generally  contracted  pelvis  3|  inches  is  a  safer 
limit  to  adopt,  as  the  difficulties  are  greater  than  in  a  flat 
pelvis. 

The  reports  of  Queen  Charlotte's  Hospital  show  that 
(luring  the  seven  years  1905  to  1911  one  hundred  and  seventy- 
six  cases  of  pelvic  contraction  of  this  degree  were  delivered 
in  the  hospital  without  any  maternal  mortality,  although 
with  some  increase  of  the  rate  of  puerperal  morbidity  (see 
p.  545).  Labour  at  term  under  these  conditions  frequently 
requires  the  assistance  of  forceps,  for  in  one  hundred  and 
seven  cases  forceps  were  required,  as  compared  with  sixty- 
nine  cases  in  which  delivery  was  spontaneous.  The  foetal 
risks  are  not  serious  in  pelvic  contraction  when  delivery  is 
spontaneous  :  in  the  sixty-nine  cases  of  natural  delivery 
all  the  infants  survived  but  one,  which,  though  born  alive, 
succumbed  to  injuries  received  during  delivery,  i.e.  the 
foetal  mortality  was  14  per  cent.  But  among  the  one 
hundred  and  seven  cases  delivered  by  forceps,  in  seventeen 
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the  child  died  either  during  labour  or  the  A-t  few  days  of 
life,  giving  a  foetal  mortality  for  this  method  of  dehviry  of 

^^"  Vromtee  considerations  it  is  evident  that  when  cases  of 
pelvic  contraction,  in  which  the  true  conjugate  is  at  least 
^  in  hL,  are  allowed  to  go  to  term,  labour  -qu'res  juchcious 
management,  and  resort  should  not  be  made  to  the  use  of 
oJceifs  until  it  is  quite  evident  that  spontaneous  delive  y 
•ill  not  take  place.     Every  opportunity  should  be  given 
the  natural  fLes,  by  mouldin,  ^o  adapt  the  hea. Uo     . 
abnormal  shape  and  size  of  the  canal  through  which  it  has 
to  pass.     There  are  two  requisites  for  this  pr-css-viz.    a 
strongly  and  regularly  acting  uterus,  and  a  prolonged  seco  d 
s  age      Prolonged  moulding  by  the  natural  forces  mvolva> 
much  less  injury  to  the  foetus  than  the  violence  done  V 
dragging  an  imperfectly  moulded  head  through  a  contraC  . 

^'tn  all  such  cases  the  second  stage  of  labour  must  be 
elosely  watched,  and  the  mechanism  studied  with  care.       n 
^he  cie  of  a  flat  pelvis  the  prognosis  is  considerably  af^ec 
bv  the  kind  of  parietal  obliquity  which  is  present      in 
anterior  variety  the  mechanism  appears  to  be  easier,  for  su. 
cases  are  more  freqi'-ntly  delivered  ^P^'^t^"^""^^- ^'X^i^^ 
more  favourable  fo-    forceps  extracfon  than  the  posterior 
Trttv      The  position  of  the  sagittal   suture   accordingK 
becomes  an  important  prognostic  indication  ;   if  tins  suture 
i'  ound  posterLly  when  the  head  is  detained  in  the  pelv  c 
brim  the  prognosis  is  favourable.     The  overlapping  of    he 
bo's  at  the  lines  of  suture  should  also  be  watched,  and  the 
nore  m-ked  this  change  becomes,  the  better  the  ,vrospect 
of  safe  delivery.     When  moulding  is  retarde.l  by  ^---^^^ 
of  the  contractions  or  by  rigidity  ot  the  ™;;;^  »^^  -'%    '^ 
passage  of  the  head  is  rendered  much  more  ^li^ieult^     In  a 
™llv  contracted  pelvis  well-marked  parietal  obi iqu. 
fs  unusual  ;   the  head  is  generally  well  flexed   bringing    he 
posterior  fontanelle  into  a  central  PO-^ion  in  the  pe     s.  an 
fhis  point,   together  with  overlapping  of  the  bones  from 
moulding,  form  the  most  iir.portant  features. 

\  pn>longed  second  stage  is  to  be  anticipated  and  .s 
indeed  requisite  for  a  successful  result.  In  all  c-es  hree  o^ 
four  hours  may  be  allowed,  and  in  many  instances  this  ma> 
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be  conHi(lcral)ly  t'xccedrd  without  any  iiuliciitioii  of  '  td'tal 
(lislri'ss  '  appearing.  Cari'ful  ohscrvatioii  of  tlu*  strengtli 
and  ratt'  of  thi>  fd'tal  licart  sounds  should  ho  made  at  fr('([Ut'nt 
intervals.  The  formation  of  a  large  ea|)ut  during  this  period 
is  to  he  antieipated,  and  is  not  a  sign  of  .serious  iniportance. 
Attempts  (o  (h'liver  the  head  by  the  liigh  foreeps  operation 
(see  p.  <)!>!>)  while  the  head  is  merely  engaged  or  but  imper- 
fectly moulded  are  strongly  1  )  be  (U-preeated  ;  serious  injury 
to  the  child's  head  is  almost  inevitably  caused  by  this  pro- 
cedure. When  it  is  evident  that  the  head  is  descending  and 
bi'coming  well  mouhU'd.  and  Ihere  are  no  signs  of  tVutal 
distress,  the  use  of  forceps  should  be  withheld  as  long  as  the 
mother  can  l)e  encouraged  to  continue  her  efforts  and  tliere 
is  no  evidence  of  obstetric  exhaustion.  Should  the  advance 
of  the  head  cease  or  the  pains  become  ineffective,  forceps 
nuist  be  employed.  In  the  case  of  a  fiat  pelvis,  when  the 
head  has  passed  through  the  brim,  forceps  need  no  longer  be 
withheld,  as  delivery  through  the  (cavity  and  outlet  will  be 
easy.  In  a  generally  contracted  })elvis  the  expulsion  of  tl.o 
head  becomes  increasingly  difficult  as  the  outlet  is  reached, 
and  forceps  should  not  fu-  applieil  till  the  head  lias  reached  a 
lower  level. 

The  special  points  ixMpiiring  attention  in  forceps  delivery 
through  a  contracted  pelvis  will  be  referred  to  in  a  later 
.section. 

B.  Second  Itpqif  (C.\'.  '.\  to  '.\\  inches). — When  the  con- 
jugate measures  ',\\  inches  or  upwards,  delivery  by  forceps 
can  usually  5)e  effi'  t"d  wlie?i  lalnnir  is  conducted  throughout 
in  the  manner  described  in  the  la.st  section.  In  the  case 
of  pelves  smaiierthan  (his  failure  with  forceps  is  not  uncom- 
mon, and  tlic  methods  of  delivery  which  may  be  practised 
after  forceps  has  failed  must  next  be  considered. 

If  the  child  i-  dead  it  is  obvious  that  a  destructive  opera- 
tion may  suitably  be  performed  and  the  head  delivered  by 
craniotomy.  Care  must  hv  exercised  in  decidijig  that  death 
has  occurred,  for  mistakes  are  not  infrequently  made,  if 
the  f(etal  heart  has  been  kept  under  observation  during  the 
second  stage  its  cessation  can  be  determined  without  Jiesita- 
tion  ;  but  if  tlu^  heart  has  not  j)reviously  been  heard  by  the 
medical  attendant,  careful  and  repeated  observation  must 
he  made  before  dccidiiu'  that  (he  heart-sounds  have  ce>i>L'd. 
K..M.  -ll 
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Other  sign.*  of  feet;  !  <li^tri-ss  n..v  be  pnwnt  whu-li  will  U     I 
support  to  this  com  lu>iv  i.  ,  ,     ,     r 

It  the  child  is  st    !   ali\.      ue  eluuo<>  of  the  metliod  ■  .t 
(U-livery  next  to  be  a.;..|.te(l  i^  !>  ■  -  m.  ans  >xv  inisy  one,  and 
some  wiuu  sharp  differences  are  to  h-  met  with  in  the  practice 
of   different    schools    ,.f    midwiferN.     The    alternatives    are 
deliverv   by  ("a>san  an   sectw.n.   and    deliv.    y   through    ihe 
natural  passages  bv  the  aid  of  one  of  ihe  o|Hrati.>n.  designed 
temporarilv  to  .nlarg.-  the  pelvic  .  anal-vix...  sympnysu.t omy 
and    pubiotoniv   or   lieboto.ny.     These    procedures    will    b.- 
described  in  the  sction  dealing  with  obstetric  ..p,  rations 
and  tlieir  relative  merits  cannot  be  dis-  us>ed  profitably  until 
the  methods  of  performing  them  haw  been  considered.     It 
mav  however,  be  said  that  tlie  maternal  risk  is  not  appreci- 
ablV  greater  for  one  than  tor  the  ether,  ami   tli      cliam-e 
cf  the  ultimate  survival  of  the  child  is  better  with  Ca-sarean 
section   than  with  the  other  ..penition.     In    tins   country 
('elivery  by  Ca'sarean  section  is  rc-ard.'d  with  the  greatcs 
favour"   provided   that    there    is    reasonabh-   security    that 
the  uterus  has   not  been  infected.     When    the  conditions 
are  such  that   it  is  likelv  that  infection  has  occurred,  all 
operative  procedures   are   attended   with   serious  maternal 
risks    and  craniotomv  must  be  considered  even  if  tiie  chil<l 
is  alive.     In  some  Continental  clinics  and  in  Dublin  pubi.>- 
tomy  is  preferred  to  either  t'usarean  section  or  symphysie- 

tiiinv. 

C.  Third  Degree  (CV.  undei   3  inche> 
living  and  viable  *  liild   is  impossible  thi 
hinall  as  this      When   the  diagnosis  of  c. 
degree  is  first  made  <bning  labour,  Ca>san 
be  performed  at  th.        iliest  possible  ninuit  i.        H  labo. 
has  already  been  ])rolonged  and  the  child      -h  id,  ext  ■  action 
by  craniotomy  can  •  -  performed  in  a!'     -it    ne  most  ,    t  unu 
cases  (see  p.  T:J7). 

Prophj'lactic  Management. -  Two  pi- 
have  been  extensively  practised  to  fa 
cases  of   ])elvic   contraction     viz.,    (1)   y 
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( I )  Podalir  re>"on  i)y  the  external  oi  . 
(see  p.  072)  has  been  practi-ed  in  cases  oi  jiat 
theoretical  reasons  which  have  '    en  already  set 
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>^i(lt mil.'  fill  ine('hfiii,>m  of  Icli't'ry  of  ilic  after-coining 
lu'iid  (|)  UTti;.  Experience  >i  iiJs  method  has.  however, 
-hown  it    to     o.sscss  one  gn        dinuti      utagt  ,  viz.,  lli  it  the 
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attei  inng  head 
renders  r  ini  xissihle  for  ii  ildii.  t  oci  .  and  tonse 
([iientlv  msi*  'Table  f  ree  niiiy  lie  i  ipiinv  >  extrait  it, 
can  ing  M  i  loii^  iijury  U^  the  ht  I.  Tiie  rvy-u.  as  regards 
the  I'tal  mortality  ac<or?liiigly  oinpare  unfa\  iiiahly  with 
till.  ('  ohtain.'l  1)\  delivery  With  forceps  in  the  njannei 
(K'Miilii-d  ai>o\i-.  1  rases  of  flat  jieivis  it  i^  lietter  that 
lircech  jH'esentatioi--  siionld  l)e  corrected  before  labour  as 
U'liild  be  done  if  lie  pelvis  were  of  normal  /e.  'l\\ 
adv.iii!  tges  are  j^ained  t'.erel)V-  viz.,  (1)  a  more 
deti'rniiii  ition  ■  '  the  rel.  'ive  ^  /.es  of  the  i  Mis 
pei .  is  can  l>c  ob,  liiu'd.  ■'■;•  1  (2)  c  head  presciitati 
till    lietter  eh     in    of  delivering  .'.   living  (  liild. 

Ill    cases      >f    geiic^all       colli rai'ed    pt  Ivis    pm| 
jKMlahc  version  ^Imuhl  ik       ■   be  performed 

(2)  I nihii'fiot    of  Prenii    'ire    iMhoiir. —  1  'le  ob 
iiicinsr    >r(!uatii    ■  labour  im  pelvic  contrail  ion  \ 
or  diniiti    h  ditfit  u^  y  by  arranging  that    ab-  nr 
on  it   iti        vvhf:    i  lie  fret  lis  has  n*^!  reacluil        f 
IK  111.  aiii       cconimgly   iiit-  dimensions  of  ti 
"         "his   procedure  is  no        ti.  , 
lal  n-k.  but  it  inv  ttu 

culty  that  |ii        tt  lire  ii  lit  nts  are  weaiw. 
to   rear,   aiu!   oiten   recpi    *■  skilled   atici 
perio<l  after  their  birth.      I'his  <lifhculty 
serious  anu.iu  the  poor  li m  among  tic 
but  as  the  ureal  majority  of  ca.ses  of  pelv 
in  women  of  the  poorer  classes  tlu'   'ithc;. 
a  grave  one. 

Pro])hylactic  induction  must  therefore  stand  or  fdi  by 
the  f(Ftal  and  infantile  mortality'  which  attends  it  ;  the 
procedure  cannot  be  considered  sucossfiil  unless  the  infant 
not  only  survives  its  birth,  but  sul    equently  mai\e.->  such 
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instance,  from  a  lying-in  hospital  at  the  fourteentli  to  the 
twenty-first  day,  survive  the  first  year  of  life.  The  later 
mortality,  inasmuch  as  it  could  be  very  largely  avoided  by 
proper  management,  is  not,  strictly  speaking,  to  be  regarded 
as  the  outcome  of  the  method  of  delivery. 

The  infant's  chance  of  survival  is  influenced  mardy  by 
two  factors— (a)  the  size  of  the  pelvis  through  which  it  has 
to  pass  ;  (h)  the  period  of  development  which  it  has  attained. 
To  a  great  extent  these  are  opposing  factors,  for  although  the 
smaller  the  foetus  the  more  easily  it  will  pass  tarough  the 
pelvis   yet  the  smaller  the  foitus  the  less  chance  has  it  of 
surviving       Experience   of   the   operation    shows    that    a 
premature  infant  of  4.\  pounds  and  upwards  has  an  excellent 
chance  of  life  ;  this  weight  is  attained  under  normal  condi- 
tions at  about  the  thirty-sixth  week  (p.  57).     It  follows  that 
if  the  pelvis  is  large  enough  to  allow  a  child  of  this  size  tcj 
be  delivered  without  injury,  induction  of  premature  labour 
may  fairly  be  expected  to  be  successful.      Further   expe- 
rience   has    shown    that    unless    the    conjugate    diameter 
measures  at  least  3J  inches  (^  inches  in  a  generally  con- 
tracted pelvis),  the  risk  of  injury  to  the  child  during  delivery 
is  so  great  as  to  contra-indicate  induction.     Therefore  it 
may  be  said  that  prophylactic  induction  is   most    hkely 
to  be  successful  when  pregnancy  has  advanced  as  far  as 
the  thirty-sixth  week  and  the  conjugate  of  the  brim  measures 

at  least  31  inches.  ,  ,.   .    ,  i 

In  the  case  of  a  pelvis  with  a  conjugate  dehnitely  exceed- 
ing :{'.  inches  there  is  good  prospect  of  the  successful  delivery 
of  a  living  child  at  term.  Tiuler  these  circumstances  labour 
need  not  be  induced  in  a  first  pregnancy,  but  il  there  is  a 
history  of  previous  difficulty  ami  loss  of  the  child  during 
labour,  induction  may  be  practised. 

Having  decided  that  a  ease  is  a  suitable  one,  as  regards 
the  size  of  the  pelvis,  for  treatment  by  prophylactic  induc- 
tion the  selection  ot  the  proper  time  for  interference  recjuires 
vcrv  careful  consideration.  This  cannot  be  settled  by  <lefiiute 
rules  for  while  a  fairly  correct  estimate  of  the  size  of  tin- 
pelvis  can  be  made  bv  clinical  measurements,  this  is  not  the 
ca-^e  with  the  fcetal  head.  The  size  of  the  fcetus  at  a  given 
period  of  pregnancy  i-  m)t  coiislaiit.  and  some  wt.nun 
habituallv  bear  children  of  abnormally  large  size.     Accord- 
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ingly  the  proper  time  for  induction  cannot  l)e  detcrniined  by 
dates  and  pelvic  measurements  alone. 

In  every  case  it  will  clearly  be  of  advantage  to  the  child 
to  allow  pregnancy  to  continue  as  long  as  ])ossible,  and  it 
therefore  becomes  necessary  to  form  an  estimate,  as  accurate 
as  possible,  of  the  relation  between  the  size  of  the  pelvis  and 
that  of  the  foital  liead.  Direct  measurements  of  the  head  in 
utero  cannot  be  made,  and  the  method  adopted  is  to  deter- 


Vu-.  221. — Tlu'  lJi-niiinn.ll  Mftlidd  nf  Kstiiiintiiij:  tho  Eolntivo  Si/o  of 
the  l'\L'tiil  llcinl  iiiul  the  IVlvic  liriiii.     (Muiiro  Ki-rr.) 

mine  from  time  to  time  that  the  head  is  not  too  large  to  be 
])ushed  <lown  into  the  brim  of  tlie  pelvis. 

Tiiis  estimation  may  be  made  by  the  exiernal  or  the 
rntiihiiied  metlMul.  In  either  case  the  head  must,  of  course. 
})('  presenting  ;  external  cephalic  version  must  therefore  be 
first  performed  if  the  presentation  is  abnormal.  In  stout 
women  it  is  ditlicult  to  get  a  .satisfactory  result  even  mider 
aiiu'stliesia.  In  the  fxleitial  method  the  patient  lies  upon 
her  back  with  the  shouhlers  slightly  raised  uj)on  pillows. 
The  head  is  then  located,  and  seized  by  the  two  hands  in  the 
'  first  pelvic  grip  '  described  on  p.  lUS.  Grasped  betwe(Mi 
the  two  hands  the  head  is  then  pushed  steadily  down  and 
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back   into  tlie  pelvis.     A  little  experience   is  reciuired  to 
obtain  a  convincing  result,  and  tiie  procedure  is  much  more 
ca«ily  carried  out  under  anesthesia,  which,  however,  must 
be  pushed  to  the  point  of  complete  muscular  relaxation. 
The  combined  or  bi-manual  method  illustrated  in  Fig.  224 
is  that  of  Miiller  as  modified  by  Munro  Kerr  ;  this  also  can 
be  much  more  easily  carried  out  under  ana>sthesia.     The 
patient  lies  at  the  edge  of  the  couch  in  the  modified  litho- 
tomy position,   the  legs  supported   by  a.ssistants  or  in   a 
Clover's  crutch.     Two  fingers  of   the   le't   hand   are   then 
passed  into  the  vagina  into  contact  with  the  head  at  the 
brim  ;  the  thumb  is  passed  in  front  of  the  pubes  so  as  to  feel 
the  upper  part  of  the  head  through  the  abdominal  wail. 
With  the  right  hand  the  head  is  then  pushed  down  into  the 
pelvis,  its  descent  being  observed  by  the  fingeis  and  thumb 
of  the  left  hand.     Pressure  upon  the  fundus  by  an  assistant 
is  sometin  es  also  required.     It  is  thus  possible,  in  a  favour- 
able case,  to  determine  whether  the  greatest  diameter  of  the 
hea<l  can  be  made  to  pass  into  the  brim. 

Another  method  of  estimating  the  relation  between  the 
size  of  the  head  and  that  of  the  pt'/i^  has  been  introduced 
recently  by  von  Herff.     He  measures  the  distance  between 
the    fifth    lumbar    spine    and    the    most     prominent     part 
anteriorly  of  the  child's  head.      If  this  is  eciual  to  or  les^ 
than  the  external  conjugate,  the  head  will  enter  the  brim 
without  difficulty.     If  it  is  1  cm.  longer  than  the  external 
conjugate,  delivery  may  be  effected  spontaneously  with  the 
aid  of  Walcher's  position  (p.  711).     If  the  excess  is  :{  cm. 
or  more,  the  case  will  present  very  considerable   ••fticuily. 
The  first  estimation  by  these  methods  shoulii  be  made 
not  later  than  the  thirty-fourth  week.     If  it  is  found  that 
the  greatest  diameter  of  the  head  then  passes  easily  into  the 
pelvis  pregnancy  may  be  allowed  to  continue  for  another 
week,  when  the"^  maiuieuvre  is  to  be  rei)eate(l.     As  soon  as 
dilhculty  is  experienced   in  depressing  the  head   into  the 
l,rim    labour   should    be    induced.      A   ci-rtain    amount    of 
redueiion    in    size    may    be    confidently    anticipated    ironi 
moulding.;  during  labour. 

Hefnie  .lefinitely  uncU-rtaking  induction  for  pelvic  con- 
traction, an  examination  uiuh-r  anaesthesia  should  be  ma(h\ 
the    diagonal    conjugat*'    being    carefully    measure<l.    and 
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estimation  made  by  the  combined  metliod  of  the  relative 
sizes  of  the  liead  and  the  pelvis. 

rrophylactic  induction  is  extensively  practised  at  Queen 
Charlotte's  Hospital  under  the  conditions  described  above. 
In  10,000  labours  there  were  206  cases  of  induction  ;   among 
these  there  was  no  maternal  mortality,  but  2(5  of  the  infants 
did  not  survive  ;    the  remainder  all  left  the  Hospital  doing 
well   between   the   twelfth    :n\d  twenty-eighth   days.     The 
maternal  mortality  was  therefore  niL  the  combined  fcctal 
and  infantile  mortality  12H  per  cent.    Von  Herff  has  recently 
published  statistics  from  the  University  Clinique  of  Basle 
which  show  a  foetal  and  infantile  mortality  of  20  per  cent., 
calculated  on  a  scries  of  120  consecutive  prophylactic  induc- 
tions, the  method  of  induction  employed  being  rupture  of 
the  membranes.     Under  carefully  selected  conditions  it  may 
therefore  be  considered  that  this  procedure  will  be  successful 
in  upwards  of  80  per  cent,  of  cases. 

A  premature,  induced  labour  is  to  be  conducted  on  the 
same  principles  as  tho.se  laid  down  for  labour  at  term  in 
contracted  pelvis.  Instrumental  interference  should  not  be 
recjuired  in  more  than  15  per  cent,  to  20  per  cent,  of  cases, 
and  forceps  delivery  should  never  be  resorted  to  at  an  early 
stage,  for  there  is  no  doubt  that  extraction  with  forceps  is 
more  likely  than  a  prolonged  second  stage  to  do  harm  to  the 
child. 


Rare  Forms  of  Contracted  Pelvis 

A.  Due  to  disease  affecting  the  skeleton  generally. 

(1)  0.ste()iiialnrir  pelvis. 

(2)  PHendo-OHteomnlacir  pelvis. 

B.  Due  to  disea.se  of  the  pelvic  joints. 

(3)  Niigele's  or  Oblique  pelvis. 

(4)  R()l)erl's  or  Transversely  contracted  ptlvis. 

(5)  ObliqKp  pelvis  due  to  disease  of  tlie  hip-joint. 

C.  Due  to  disease  of  the  vertebral  column. 
(0)   Funnel  pelvis  ;   Kyphotic  pelvis. 

(7)  Scoliotic  i>elvis. 
(H)  Simndylolisthetic  itelvis. 
I).  Due  to  tumours  of  the  pelvic  bones. 

(1)  Osteomalacic  Pelvis  (Malacosteon   Pelvis,  Triradiate 
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l-'l(i.  2-J.').— (Vteoinulacic  IVlvis  with  Moderate  Defonuitv. 

Pelvis).— Osteomalacia,  or  mollities  ossimn.  pnxhices  a 
eharaeleristic  pelvic  deforinity  shown  in  Fifis.  22:.  aii<l  220. 
Tlie  softening  produced  by  this  disease  weakens  tlie  |)elvic 
bones  so  much  that  they  yield  to  pressure  in  all  directions, 
with  the  result  that  the  ])i-Ivis  collapses  and  entirely  loses 
its  shape.  The  lateral  ].elvic  walls  fall  in,  this  change 
becoming  first  apparent  in  relation  to  tiie  anterior  i)art  of 
the  brim  in  front  of  the  acetabula  (Fig.  22(i).  This  produces 
the  chara.teristic  '  beakiiig  '  of  the  pu})es.     As  the  defornnly 


Fui.  -J-JCi. — Osteomiilaiic  I'olvis:  Advanced  Defoiiiiily. 
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progresses  tlic  pelvic  walls  may  come  almost  in  contact  with 
one  another  in  their  anterior  parts.  The  sacrum  becomes 
displaced  forward,  the  spine  is  curved,  the  beaking  of  the 
pubic  bones  increases,'  the  iliac  crests  become  twisted,  and 
extreme  deformity  results,  the  pelvic  brim  being  reduced  to  a 
triradiate  slit  (Fig.  220).  In  addition  to  the  changes  in  the 
pelvis,  marked  deformity  of  the  long  bones  and  of  the  verte- 


Fio.  227. — Psouilo-ostooinalacic  Polvi.-*. 

bral  column  occurs.     Extreme  degrees  of  pelvic  contraction 
ar.'  cau.sed  by  this  disease. 

It  has  been  found  that  removal  of  the  ovaries  sometimes 
arrests  the  morbid  ])rocess  in  the  bones,  and  in  consequence 
Ca'sarean  section,  followed  by  removal  of  the  uterus  and 
ovaries,  has  been  advocated  as  the  best  treatment  dining 
pregnancy.  Cure  of  existing  deformity  is  of  course  impos- 
sible, but  in  a  certain  proportion  of  cases  the  advance  of  the 
disea.se  has  been  arrested  by  this  operation.  Abortion  may 
be  induced  in  the  early  months  as  an  alterative  to  the 
radical  and  curative  operation. 


M.iFJ^:*^ 
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(0)  Pseiulo-osteomalacic  Pe/m.-This  variety  is  due  to 
ri.LL  and  1ms  received  its  name  fom  tj.e  resemblance 
it  presents  to  osteomalacic  contraction  (tig.  2-7).  1  e 
pul  ic  bones  are  slightly  beaked,  but  the  lateral  pelvic  wal^, 
have  not  yielded  to  the  same  extent  as  in  the  former  variety. 
T  e  antedor  portions  of  the  iliac  crests  are  not  normaUy 
incurved,  so  that  the  interspinous  equals  or  exceds  the 

ntercristal  diameter  in  length.     Severe  rickets  is  the  cause 
of  the  deformit  V,  and  general  rachitic  changes  in  the  skeleton 

are  always  associated  with  it.     Treatment  m  pregnancy  is 


Fid.  22S.- — Xii;.'i'l«''!<  IVlvis. 

.„verne<l  entirely  by  the  degree  of  contraction  present^ 
The  recognition  of  this  and  the  foregoing  variety  is  fa<ilitate.l 
by  the  obtrusive  signs  of  general  bone  disease  which  accom- 

iiany  them.  .  i  i       i-  „„ .,. 

(:{)  NmFh:s  Pe/ri.s.-This  variety  is  caused  by  dl^eaM 
occurring    in    infancy,    in    ..r    near   o«.    of    the    sacro-il.ac 
svnchon.lroses  :  as  a  result  ankylosis  with  bony  union  of  the 
'  i,i,„  occurs,  an.l  tlu-  dcveloi.ment  of  the  ala  of  the  sacrum  on 
the  atrected  side  is  more  or  less  comi-letely  arrested.      Ihc 
resulting  dcfo.uuty  i.  shown  in  Fig.  :J2S.     On  the  at^ectec 
si,le  the  ilio-peclineal  line  is  almost  straight    an,    tlie  gm  t 
.acro-siiatic  notch  is  mu.h  narrower  than  its  fellow.      I  he 
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symphysis  pubis  is  dis])lacc(l  for  l  inoh  or  uioiv  to  llic 
sound  side  of  the  mesial  ])hine  of  the  body.  Tlie  ol)li(pic 
diameter  of  the  sound  side  (the  right  in  Vl^.  22S)  is  con- 
sideralily  diminished  in  tlie  whole  ])elvis  from  brim  to 
outlet  ;  the  opposite  oblique,  the  transverse  and  antero- 
posterior diameters,  are  little  affected  ;  from  nario\vin<i;  of 
the  sacro-sciatic  notch,  the  sacro-cotyloid  diameter  (promon- 
tory to  back  of  acetabidnm)  of  the  affected  side  is  very 
considerably   less   than   its  fellow.     The  distance   betwc(>n 


Fio.  'JJil.— RoboitV  Pelvis 


the  ]K)sterior  superior  iliac  spines  is  reduced,  and  the  pubic 
arch  is  asymmetrical. 

The  diagnosis  of  this  form  of  contracted  pelvis  is  diflicult. 
The  patient  is  usually  well  developed,  and  may  show  no  sign 
of  lameness,  or  of  general  bone  disease.  The  oi)li(pie  and 
sacro-cotyloid  diameters  are  very  diflicult  to  measure 
clinically,  and,  as  we  have  seeiv,  the  diameters  which  can  l)e 
estimnfcd  arc  not  greatly  affected.  The  flattening  of  the 
lateral  |)elvic  wall  on  the  affected  side  can  be  recognised  l)y 
careful  digital  examination  under  ana'sthesia.  and  the  lateral 
displacement  of  the  symphysis  pubis  is  a  valual)Ic  indication 
of  the  condition.  An  .r-ray  ])hotogra|»h  of  the  pelvis  is  tiie 
best  method  of  diagnosis.     Labour  will  be  difficult,  as  flie 
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diminution  in  the  area  of  the  pelvic  brim  and  cavity  is 

considerable.  ,   .     ■     j       *     i  • 

(4)  Kobert'ii  Pehis.-ThxB  form  of  pelvw  is  due  to  In- 
lateral  synostosis  of  the  sacro-iliac  synchondroses,  occurrmg 
n  infancy  ;  the  lesion  is  the  same  as  in  Niigele  s  pelvis,  but 
affects  both  joints  (Fig.  229).     The  ala  of  the  sacrum  is 
mperfectly  developed  upon  both  sides  ;    both  ,ho-pect.neal 
L  are  nearlv  straight  ;    both   sacro-sc iat.c   notches   are 
diminished  in  ^^•idth.     The  result  is  a  marked  ^l-n^n/'tion  m 
the  transverse  diameter  of  brim,  cavity,  and  outlet  of  the 


Fio.  'ilJtt.— OMi'ino  r..lvis  du<.  to  Con-onitul  Disl.Katioi.  ..f  T,.tt 

l''ciinir. 

pelvis  •  the  pubic  arch  also  is  narrowed.  The  <l'-i'in^« 
!,etwee'n  the  posterior  superior  iliac  s;,)ine.s  is  cons.dcrabb^ 
rcdticcd.  Diagnosis  is  easier  than  in  ^agele  s  pe  v.s,  as  t  e 
transverse  diameters  of  the  bri.u  and  the  outlet  can  be 
more  readily  estimated  than  the  oblique. 

(5)  OhUqae  I'ehis  due  to  illsm.se  of  the  hip-joinf.-\  arious 
forms  <,f  ol>liciue  deformity  may  be  produced  by  subluxation 
of  the  hip  (which  may  be  uni-  or  bi-lateral,  congenital  or 
infantile)  and  by  canm  of  the  joint  .^F"^^  t;"'^'^^"";  ;;; 
almost  alwavs  associated  with  these  lesions.  1  he  resul  ing 
lameness  and  deformity  will  direct  attention  to  the  condition 
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of  the  pelvis.  In  Fig.  230  it  will  be  seen  that  there  is  well- 
marked  tilting  of  the  pelvis,  and  the  flattening  of  the  lateral 
pelvic  wall  affects  the  sound  side,  reducing  tiie  length  of  the 
left  oblique  diameter. 

(0)  Funnel-shaped  Pelves. — In  this  form  the  important 
changes  are  found  at  the  pelvic  ouliot,  which  is  cont -acted 
in  both  its  transverse  and  anteroposterior  diamcti  s.  In 
consetpience  of  the  transverse  contraction,  the  ))ubic  arth 
is  also  narrowed.  The  fuiuiel  pelvis  has  recently  l)ccn 
carefully  studied  by  Whitridge  Williams,  who  found  that 


Fi(i.  231.— Kyj.hotic  Pelvis. 


in  Baltimore  this  form  of  contraction  is  fairly  frequent  ; 
he  measured  the  pelvic  outlet  in  2,21")  consecutive  cases, 
and  found  it  contracted  in  135,  i.e.,  a  proportion  of  6-1  per 
cent.  There  are  no  similar  statistics  for  this  coimtry,  and 
those  from  Continental  clinu's  are  contradictory. 

Williams  describes  two  varieties  of  the  funnel  \)o\vh — 
*he  simple  and  the  complex.  In  the  simple  funnel  pelvis 
the  measurements  of  the  false  pelvis  and  of  the  upper  pelvic 
strait  are  normal  ;  contraction  of  the  outlet  is  the  only 
change.  In  the  rntnplex  variety  changes  occur  in  other 
parts  than  the  outlet  ;  thus  the  pelvis  may  be  generally 
contracted,  flat,  or  rachitic  ;  or  t!ie  spine  may  show  angular 
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ouivature  cb.e  to  old-standing  caries,  a  variety  of  funnel 
^K-lvis  to  ^vhich  the  name  of  kyphotic  is  usua  ly  apphed. 
Fairly  coneh.sive  evidence  has  been  adduced  that  the  sunple 
funnel  j.elvis  is  caused  by  lumbosacral  assinuhlio,,,  i.e., 


I'lG    2:j-'  --T1...  SMrrun,  ;um1  Luu.har  V-Tt.-l-ni.  tioM.  a  Cx-o  -.1 
■      '  SiH.iidvl-   -thesis.     (Ncnj?e1.aucr.) 

I.v  fusion  of  the  fifth  lumbar  and  first  sicral  vertebrie,  so 
that  the  sacrum  consists  of  six  pieces  instead  of  five. 

Diagnosis  of  contraction  of  the  outlet  may  h-  made  by 
■  Mlpation  of  the  pubic  arch  and  measurement  ot  tlu-  (rans- 
v(-rse  and  antero-posterior  diameters  i.i  t  be  maTmer  .lescnbed 
on  ,,  404.  When  the  transverse  diameter  is  as  low  as 
•{'  inches  (S  cm.)  and  the  anteroposterior  diaiuctcr  a-  low 
as  :i\  inches  (U  cm.)  a  diagnosis  of  funnel  pelvis  is  certam 
(Williams). 
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Labour  is  iu)t  afft'ctod  Ity  (lu-  simjilc  funnel  pelvis  until 
the  head  reaches  the  jh  Ivic  outlet,  when  an  insuperahle 
obstaele  to  delivery  may  he  eneountt-n  if  the  (h'j;iee  of 
contraction  is  eonsiderahle  transverM  dianicti  c  below 
22  inches.  Jn  the  complex  varieties  lal)our  will  Ix  afTeeted 
by  the  other  jx-lvic  changes.  Jf  forcejts  fails  to  deliver 
the  head  through  i  contracted  outlet,  cranintoniy  shouhl 
he  jK-rformed  if  t  child  is  dead,  pubiotomy  if  it  is  alive. 
Williams  has  shown  that  the  latter  operation  is  especially 
useful  under  these  conditions,  as  the  ellect  iip<)n  the  outlet 
of  division  of  the  pubic  bone 
is  very  marked,  ("asarcan 
section  is  unsuitnble  except 
in  the  rare  instances  in 
which  the  contraction  of 
the  outlet  may  have  been 
recognised  early  in  labour. 

(7)  SroUotir  Pebis. — 
r.ateral  curvature  of  the 
spine  may  produce  a  cer- 
tain amount  of  a.symmetry 
of  the  pelvis,  one  side  being 
somewhat  more  roomy  than 
the  other.  Only  slight 
(U'grees  of  })elvic  contrac- 
tion can,  however,  be  pro- 
duced in  this  way.  When 
associated  with  rickets,  sco- 
liosis may  produce  an  extreme  degree  of  obli(iue  deformity 
a.ssociated  with  flattening. 

(8)  SponihjloHsthetir  PeJris. — This  extremely  rare  form  of 
pelvic  contraction  is  due  to  forward  dislocation  from  caries  of 
the  body  of  the  fifth  lumbar  vertebra  (spundylolisthcsis — 
o-TTwSvXo?.  vertebra  ;  o\L(r6r}(Ti<;.  gliding).  The  lumbar 
vertebra"  become  dis])laccd,  descend  into  the  pelvis,  and  of 
course  greatly  diminish  the  available  length  of  the  conjugate 
diameter  (Fig.  '2'>2).  Tn  addition  the  pelvic  outlet  is  dimi- 
nished by  forward  displacement  of  the  lower  part  of  the 
sacrum  and  the  coccyx.  The  le-ulting  deformity  of  the  sj)ine 
is  obvious,  and  on  vaginal  examination  the  displaced  lumbar 
vertebraj  can  be  recognised. 


(<  Jiiliibiii.) 
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(U)  Tummrs    of   the    Pehic    Ban^s. -Exo.to^^,    -ither 
sinule  or  nu.ltipU',  are  Hometimes  fou.ul  in  the  pelvis,  the 


Flatjusco-mlnor 


Transversely  contracted 


Malacosteon 


Saegele 

.,.,„   .,34  -The  Outline  of  the  I>elvic.Brii;>  in  fhe  Priac.,.ul 
Varieties  ..f  Contracted  Pelvis.     ( Buunn.; 

com.no,.c.t  positions  for  them  being  the  interior  surface  of 
the  sacrum  (Fig.  223)  and  the  posterior  surface  of  the  pubes. 
In  tratter  position  a  small  exostosis  which  has  been 
ovetlooked    ma^y    cause    unexpected    difficulty    m    labour. 
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Cartilaginous  or  sarcomatous  growths  of  largo  size  are  some- 
times met  with,  and  may  cause  insufwrahle  obstruction  to 
delivery. 

Abnormal  Conditions  '  f  the  Soft  Parts 

Ovarian  Tumours.— When  situated  entirely  uhnrc  the 
pelvic  hrim,  these  tumours  do  not  give  rise  to  much  diHiculty 
in  labour,  even  though  of  very  large  size  They  may  occa- 
sion -^ome  exaggeration  of  uterine  obliquity,  and  thus  lead 
to  abnormal  presentations  ;  but  in  this  situation  they  never 
cause  ol.>i  ruction.  Axial  rotation  of  the  tumour,  leading  to 
seriou-s  consequences,  nuiy  occur  either  during  pregnancy  or 
in  tlu  ..icrperium.  The  diagnosis  of  a  large  ovarian  tumour 
in  the  u  'omen  as  a  rule  is  not  difficult  during  labour  ;  the 
diiierential  diagnosis  of  hydramnios  has  been  already  referred 
to  I).  !<»)).  Operative  treatment  is  rarely  called  for  in 
labour,  and  should  be  postponed  until  the  patient  is  con- 
valescent, unless  acute  symptoms  arise  during  the  puer- 

perium. 

When  Situated  wholly  or  partially  in  the  pelvic  canty, 
ovarian  tumours  cause  serious  obstruction  in  labour  :  they 
then  lie  below  the  presenting  part  and  prevent  the  deseesit  of 
the  fojtus,  and  its  passage  through  the  outlet  (Figs.  -tr.  and 
235).  Spontaneous  delivery,  although  very  rare,  may  occur 
in  the  foUo^ving  ways:  (1)  the  tumour,  if  cystic,  may  be 
ruptured  h\  compression,  and  the  collapsed  cyst  may  then 
be  too  small  to  prevmt  the  passage  of  the  foetus  ;  (2)  the 
tumour  may  rupt.,  -  the  pelvic  Hoor  and  be  expelled  in  front 
of  the  presenting  part,  either  through  the  anus  or  the  vul  /a  • 
in  such  cases  the  ])edi(ie  of  the  tumour  may  be  torn  com 
pletely  across,  so  that  when  expelled,  the  tumour  is  cntneiy 
free  from  its  attachnu-nts.  If  the  obstruction  pv)ves 
insuperable  and  is  not   artificially  relieved,  ru|)tu...>  ol  th- 

uterus  will  occur. 

The  diagnosis  of  the  presence  of  a  pelvic  tiimotty  is  easy 
during  labour  ;  but  fibroid  and  ovarian  tumours  arc  often 
mistaken  for  one  another,  for  under  continuous  pressure  a 
cystic  tumour  becomes  tense  and  its  walls  a^dematous,  so 
that  its  consistence  appears  to  be  that  of  a  soft  solid  mass, 
while  fibroid  tumours  lose  their  naturally  hard  consistence 
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during  pregnancy.  Unless  the  head  is  fixed  in  the  pelvic 
brim  or  the  tumour  is  adherent  it  is  generally  possible,  under 
anajsthesia,  to  push  the  tumour  past  the  presenting  part 
above  the  pelvic  brim,  where  it  will  cause  no  further 
trouble  for  the  moment ;  but  if  repo>ition  is  impossible 
from  adhesions,  or  from  any  other  cause,  the  best  treatment 
is  immediate  ovariotomy.  The  alternative  method  of  delivery 
by  forceps  or  craniotomy,  after  tapping  the  tumour,  is  not 


Cyst 


Tio.  2:J5. — Oviiriaii  ("\>t  obMnu tiii^r  I,!il»>nr;  I'liitml  I»ilatatinn  of  thi' 
Cervix  has  oicurreJ.     (Uuiiiin.) 

to  be  generally  recommended,  for  so  much  injiiry  is  caused 
ti  the  tumour  in  dragging  the  ixxly  of  the  ftetus  past  it  that 
]>eritoiiitis  from  bruising  and  ru])tiuc  frcciueiitly  ensue  in  tlie 
jtueiperiut.i,  occasioning  u  high  maternal  mortality.  Jn 
exceptional  cases  it  may.  howev<M\  be  the  safest  e\i)edieut 
t<)  adopt,  as,  for  instance,  when  tlie  inifavourable  surround- 
ings of  the  ])atient  render  the  perforinaiue  of  an  abdominal 
()|H'ration  unduly  dangerous.  Jn  sucli  cases  the  collapsed 
tumour  should  be  removed  within  two  or  three  day.^  after 
la  belli. 
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Ovariotomy  during  labour  should  be  performed  by  the 
abdominal  route  ;  special  care  must  be  taken  in  securing 
tlie  vessels,  and  this  is  much  more  difficult  by  the  vaginal 
route.  If  the  tumour  is  adherent  in  the  pouch  of  Douglas 
it  may  be  necessary  to  make  a  very  long  incision,  and  turn 
the  uterus  out  of  the  abdomen  in  order  to  allow  room  to 
deal  with  the  tumour.  Or  the  child  may  first  be  delivered 
by  Ca-sarean  section  in  such  cases.  The  best  time  to  perform 
the  oi)eration  is  towards  the  end  of  the  fir;  t  stage,  for  the 
cervix  being  dilated,  the  child  can  be  delivered  with  forceps 
by  an  assistant  as  soon  as  the  tumour  has  been  removed. 
If  performed  in  time,  the  prognosis  is  good  both  to  mother 
and  child,  although  ovariotomy  in  labour  is,  of  course, 
more  serious  than  in  pregnancy. 

Uterine  Tumours. — The  two  commonest  forms  of  ut«Tino 
tumour— fibromyomft  in  the  body,  and  cancer  in  the  cervix 
— are  not  infrequently  encountered  in  connection  with 
pregnancy. 

The  influence  exerted  by  uterine  fihwids  upon  labour 
is  governed  almost  entirely  by  their  position.     Those  which 
oc(  upv  the  lower  uterine  segment,  or  any  part  of  tlie  cervix, 
e»en  when  of  comparatively  small  size,  cause  serious  t.bstruc- 
lion  to  delivery  ;    this  results  partly  from  their  bulk,  but 
lUiiinly  from  tlie  fact  that  they  prevent  the  normal  dilatation 
of  tlu-^se  parts  during  labour.     It  is  not  easy,  before  labour 
commences,  to  tell  whether  a  fibroid  tumour  situated  in  the 
lower  part  of  the  uterine  body  will  cause  obstruction  or  not, 
for  such  tumours,  when  they  do  not  encroach  upon  the  lower 
uterine  segment,  may,  by  the  action  of  the  uterus,  become 
drawn  up  into  the  pelvis  as  labour  proceeds,  so  as  not  to 
hinder  the  birth  of  the  child.     Fibroids  of  tiie  uterine  body 
which    are    interMitial   give    -'se   to    mal-preseatation    and 
irregular  uterine  action,  ano  .sometimes  cause  j)ost-partum 
lueniorrhage  by  ii^crference  with  muscular  retraction.     Suh- 
l>fnhnieal  fibroids,  as  a  rule,  exert  no  elTect  whatever  upon 
labour;    but    when   growing  from   the   lower  part   of   the 
j)osterior  uterine  wall  they  may  become  incarcerated  in  the 
pouch  of  Douglas,  and  give  rise  to  the  most  seri(ms  ob.st ruc- 
tion (Fig.  2'M\).     Fibroids  in  any  position  are  liable  to  become 
int'e<-te(l  in  the  piierp«'rium  if  the  stt-rility  of  the  uterine 
cavity    is    not    maintained.     A    uterus    whicli    contains    a 
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fibroid  tumour  iri,  however,  not  more  likely  to  become 
infected  during  or  after  labour  than  one  which  does  not. 
Fibroids  are  also  liable  to  undergo  certain  degenerative 


Sub-peritoneal  fibrolda 
In  fundua 


Oe  extemuir 


Subperitoneal  fibroid 
in  pouch    of   Douglas 

I'lo.  J:;!;.— T,al..mr  (.bstnutcil  by  a  Fibroid  Tumour:  (Visix  intrtly 
dilated,      (liuimu.) 

cliaMjics,  apart  from  infection,  during  the  puerporium. 
Fihntiil  I'olypi  have  no  intiiience  upon  labour.  Imt  may 
be;oine  detached  and  .  \pcllcd  during  labour  or  in  the 
puerp<ii\ini. 
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Treatment  turns  entirely  upon  the  question  of  obstruetion. 
If   it    is  clear  that  there  will   be  insuperable  obstruetion, 
the  best  treatment  is  to  allow  pregnancy  to  continue  and 
perform  Ca'sarcan  section  at  or  near  term  (p.   721),  which 
may  be  followed  either  by  hysterectomy  (removal  of  the 
uterus)  or  myomect'  my  (removal  of  the  fibroid).     It  can 
si'idom   be   said,  however,  before   labour  that   insuperable 
obstruction   will   result,   except   in  the  case   of   interstitial 
cervical   fibroids,   and   sub-peritoneal   fibroids   which   have 
become   incarcerated    in   the   pouch    of   Doug!..        Fil)r<)id 
tumours  situated  in  the  bvxly  of  the  uterus  tend  in  all  cases 
to  become  displaced  upwards  as  |)regnancy  advances  and 
the  growth  of  the  uterus  progresses.     In  this  way  a  tumour 
which  is  found  in  early  pregnancy  to  occupy  the  jjouch  of 
Douglas,  in  a  position  likely  to  give  rise  to  serious  obstruc- 
tion, may  be  drawn  up  above  the  pelvic  brim  before  term 
is  reached.     In  its  new  position  obstruction  to  labour  is  not 
necessarily  caused  at  all,  and  natural  labour  may  be  awaited 
so  long  as   the  circumstances   permit   of   the   adoption  of 
suitable  operative  measures  should  difficulty  ari.se.     Labour 
in  a  fibroid  uterus  always  gives  rise  to  a  certain  amount  of 
an.xiety.  but  the  actual  degree  of  difficulty  which  may  be 
met  witli  is  not  easy  to  foretell.     The  ("a'sarean  operation, 
should  it  prove  necessary,  may  in  such  cases  be  performed 
with  perfect  safety  if  there  has  been  no  previous  interference. 
The  induction  of  abortion  for  an  obstructing  fibroid  tumour 
is  a   difficult   and  dangenms  operation,  for  it   may  prove 
impossible     to    secure    adecjuate    dilatation,     making    the 
tvacuation  of  the  uterine  cavity  a  matter  of  extreme  diffi- 
ciilly.     In  conseciuence,  this  procedure  is  not  to  be  advised. 

( '(tiircr  of  the  ( 'errix. — Advanced  cancer  of  the  cervix  is  one 
of  the  most  scricnis  complications  of  labour  which  can  be  met 
with.  Owing  to  the  loss  of  the  normal  resilience  of  the 
tissues,  lilatation  is  impossible,  and  si»ontancous  delivery 
can  only  occur  after  extensive  laceration.  The  puerperinin 
mav  Ibeii  terthinatc  fatally  from  infection  tl"ougli  sloughing 
ot  the  lacfiatcd  tissues.  Treatment  consists  in  delivery  by 
Cicsarcan  se<tion.  followed  by  supra-vaginal  uniputation  of 
the  uterus  thnuigli  healths  tissue  ;  when  the  chilil  i>  dead 
it  mav  be  delivered  by  craniotomy  if  sufhcient  dilatation  laii 
\>v  secured  to  render  this  practicable. 
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Early  cancer  of  the  cervix  often  does  not  prevent  delivery 
per  vias  naturales  ;  pan-hysterectomy  should  then  be  per- 
formed early  in  the  puerperium.  The  treatment  of  cancer 
of  the  cervix  in  pregnancy  has  been  referred  to  on  p.  217. 

Rigidity  of  the  Cervix.— The  term  '  rigidity,'  as  a})plied 
to  the  cervix  during  labour,  has  a  strictly  conventif^nal 
significance,  and  may  be  understo(xl  to  include  all  the  con- 
ditions in  which  dilatation  is  retarded.  In  one  class  of  cases 
the  cervical  tissues  are  to  all  appearances  healthy,  although 
dilatation  is  slow  or  incomplete  ;  this  condititm  is  called 
fiincfional  rigidity  of  the  cervix.  In  another  class  some 
morbid  condition  of  the  cervix  is  present,  to  which  the  fault 
may  be  attributed  ;   this  is  called  organic  rigidity. 

(1)  Functional  rigidity  is  met  with  in  primipara-  nuuh 
more  frequently  than  in  multipara?.     It  may  arise  from 
irregular  or  weak  uterine  contractions  in  the  first  stage  of 
labour  {]rrimary  inertia) ;    from  premature  rupture  of  the 
membranes  resulting  in  loss  of  the  natural  cervical  dilator — 
the  bag  of  waters  ;  from  morbid  adhesion  of  the  membranes 
in  the  lower  uterine  segment,  preventing  the  formation  of 
the  bag  of  waters  ;   from  an  unusual  density  of  the  cervical 
tissues,  met  with,  as  is  believed,  in  elderly  primipara?  (ovit 
thirty  years)  ;  from  oedema  of  the  cervical  tissues  induced  by 
compression  when  the  pelvis  is  contracted,  or  when  in  a 
normal  pelvis  the  vertex  is  extended  ;   and  possibly,  in  tin- 
last  place,  from  spasmodic  contraction  of  muscular  fibres 
in  the  cervix.     It  will  be  seen  that  some  of  these  conditions 
are  in  reality  abnormalities  in  the  mechanism  of  dilatation. 

The  clinical  result  of  functional  rigidity  of  the  cervix  is 

prolongation  of  the  first   stage  of  labour,   which   may  be 

ielayed  for  many  hours  or  even  for  a  day  or  two.     The 

mother   is   then,  naturally,  greatly  fatigued,  but   in  other 

respects  the  maternal  consetjuences  are  not  serious. 

As  long  as  the  membranes  remain  unruptured  there  is 
little  risk  to  the  fcetus.  Clinically  s])eaking,  cases  may  be 
ilivided  into  two  groui)s  :  those  in  which  the  pains  are  weak, 
and  those  in  which  the  jjains  are  strong.  In  the  former 
])rimary  uterine  inertia  (see  p.  443)  is  also  j)resent,  and  is  an 
important  factor  in  causing  the  difhculty  in  dilatation  ;  in 
the  latter  the  uterine  action  is  normal. 

Treatment  depends  in  the  main  upon  the  eau.se.     If  the 
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iutiou  of  the  uterus  is  at  fault,  the  treatment  is  that  of 
primary  uterine  inertia.     On  the  other  hand,  if  the  pains 
are   strong,  repeated    inhabit  ions   of   chloroform    sufficient 
to  produce  only  flight  anaesthesia,  and  the  administration  of 
diloral   or   bromide   in    repeated   small   doses,   are   \iseful 
remedies.     But  the  most   useful  of  all  is  the  hyp  nkrmic 
injection  of  scoi)olamine  and  morphine,  as  described  on 
I).  44-t.     In  the  spasmodic  variety,  it  is  said  tliat  local  iip])V\- 
cation  to  the  cervi.x  of  a  10  per  cent,  solution  of  cocaine  is 
useful,  but  the  recognition  of  this  variety  is  difficult.     If  these 
means  are  unsuccessful,  dilatation  must  be  assisted,  and  as 
this  involves  very  little  risk  to  the  mother  it  should  not  be 
postponed  until  she  is  tired  out.     If  the  external  -w  is  about 
two-thirds  dilated  and  the  head  presents,  the  patient  should 
be  ana'sthetised,  dilatation  completed  by  the  fingers,  and 
forceps  at  once  applied.     In  a  breech   |)resentation  a  leg 
should  be  pulled  down.     If,  however,  the  cervix  is  less  than 
two-thirds  dilated,  a  de  Kibes'  bag  should  be  introduced  : 
this  will  dilate  the  cervix  in  an  hour  or  two  and  delivery  can 
then  be  effected. 

(2)  Orgaitir  ri'jidify  of  the  cervix  may  be  due  to  adhesion 
of  the  lips  of  the  os  externum  to  one  suiother,  to  small  size  of 
the  OS  exteriuun  {pin-hole  o.s),  to  hypertrophic  elongation  of 
the  cervix,  to  cicatrices,  or  ti)  the  presence  of  a  small  cystic 
or  solid  cervical  tumour.     Fibroid  and  malignant  cervical 
tumours,  already  considered,  may  also  be  regartled  as  causes 
of   organic    rigidity.     Small  .size  of  the   oh   externum    in   a 
primii)ara   sometimes   leads   to   a  curious  form   of   partial 
dilatation  of  the  cervix,  in  whicii  the  whole  of  the  cervical 
canal  becomes  fully  opened  up  <'xcept  the  os  externum  itself. 
The  head  descends  low  into  the  vagina,  the  wall  of  the  cervix 
is  tightly  stretched  over  it,  and  may  be  mistaken  for  the 
uinui)tuVi"d  bag  t)f  waters  if  the  small  a|)erture  r' presenting 
the  OS,  and  situated  upon  the  lowest   part  of  the  bidging 
swelling,    should    lu'    overlooked.     If    in   such    a   case    the 
uterine  pains  are  strong,  transverse  rupture  of  the  anterior 
wall  of  the  cervix   nuiy  occur  (Fig.  23").     Small  tumoniH 
should   be   dealt    with    !y  remoi-al  ;    the   other   conditions 
may  bi-  treated  cither  by  incision  or  by  some  nu'thod  of 
ailijirial  ililatalion.     Incision  is  probably  the  best  treatment 
for  all  but  hypertrophic  elongation,   which  must  be  dealt 
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with  by  artificial  dilatation.  In  performing  this  small 
operation  an  ana?sthctic  will  not  be  required  imless  the 
patient  is  unusually  nervous  ;  a  Sims  speculum  should  l)c 
passed  to  expose  the  cervix,  and  with  scalpel  or  scissors  two 
deep  incisions  should  be  made  through  the  cervical  tissues 
at  the  sides  of  the  os,  one  passing  backwards  and  to  the 
left,  the  other  backwards  and  to  the  right.     An  interval  of 


Uir  I'lHual 


Km.  2:17.— TI■illl^vcI■M•  Lncm-ntioii  of  tin  Anterior  Ccr\iiiil  Wall  anil  Xon- 
ililatatiiin  nf  the  <  >s  l';xtijinuui.  (Diagvammiitic  from  u  •at'O  at 
(iuot'ii  I'harlottoV  Hospital.) 

an  hour  or  two  should  be  allowed  in  order  to  see  if  the  uterine 
contractions  will  now  c()in|)Ictc  the  dilatation  naturally.  If 
this  does  not  occur  the  dilatation  should  be  completed  wiiii 
the  fingers,  under  auiesthesia.  and  forceps  a})plied.  If 
cicatrices  are  ])useiit.  the  incisimis  should  be  made  ciiroug'i 
the  cicatricial  tissue,  and  dilatation  sliouM  then  he  allowed  k. 
proceed  nat\ually.  The  same  methods  of  artifi«ial  dilata- 
tior.  may  be  employed  a-  in  the  case  uf  fuiKtional  rigidity. 
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Rigidity  of  the  Pelvic  Floor.  In  elderly  |nimi})aia'  (over 
thirty)  the  perineal  body  and  the  other  tissues  eonijiosinf? 
the  pelvie  Hoor  a])i)ear  to  be  defieient  in  elastieity,  and 
eonsetniently  dilatation  of  the  vulva  at  the  end  of  the  seeond 
stage  does  not  proceed  normally.  The  head  may  therefore 
he  delayed  for  a  long  time  upon  the  pelvie  floor,  slightly 
distending  the  vulva  with  eaeli  pain,  hut  unable  to  escape  : 


l''ii..  •j:^. — l';]iisiotiiii'\  ill  11  I'iicp  Pi>'  ■iitaliiiii.     ;Klf;iir., 

unle>s  the  uterine  contractions  are  nnusuiilly  |)o\\erfuI. 
force])>  will  Ik-  ii'i|nired  lo  extract  it.  On  the  oth'-r  hand, 
if  the  \iterine  action  is  violent,  the  lica<l  will  be  driven  l»y 
great  force  through  l!'c  undiiati'd  vulva.  cau>ing  a  serious 
jierineal  laceration  ( >ccasii>tiaily  in  such  cases  the  v\iiva 
(lo.s  not  <liia1c  at  .li!.  and  a  laceration  then  occui^  in  the 
perinea!  i>od\  betwec,  tin-  fourclictte  an<'  the  anus,  through 
which  the  head  and  body  of  i  lie  child  tscapc.  Tlii-  is  termed 
rciiliiii  or  ihira-jx'iiKdl  ruptur*-.      1'  is  ml  always  n.csial  in 
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position,  and  the  latter  term  is  therefore  preferable.  A  Men- 
tion must  be  paid  in  all  such  cases  to  the  proper  management 
of  expulsion,  and  timo  allowed  for  the  perineum  to  stretch. 
If  a  tear  appears  to  be  inevitable,  two  lateral  incisions  may 
bo  made  •''  the  anterior  edge  of  the  perineum  (cpisiotomy) ; 
when  ti.u  g  occurs  it  will  then  follow  iho  lines  of  these 
incisi  s  and  be  directed  backwards  and  outwards  away 
from  the  rectum,  thus  avoiding  the  risk  of  lacerating  the 
sphincter  ani  (Fig.  238). 


IM  - 


Abnormalities  in  the  Action  of  the  Uterus 

Precipitr.te  Labour.— ( 'ases  are  occasionally  met  with  in 
which  labour  proceeds  so  rapidly  as  to  disturb  the  normal 
mechanism,  the  stages  of  dilatation  and  expulsion  occurring 
simultiuicotisly,  or  being  indistinguishable  from  one  another. 
After  only  two  or  three  violent  pains  have  been  felt  the  child 
may  suddenly  be  ovpelled,  and  be  followed  immediately  by 
the  after-birth  ;  the  whole  process  thus  apparently  occupying 
only  a  few  minutes.     It  is  difficult,  however,  in  such  cases  to 
eliminate  an  element  of  uncertainty— viz.  the  possibility  that 
uterine  contractions,  painless   but  effective,  have  been  in 
progress  unobserved  by  the  patient,  and  have  effected  the 
usual  dilatation  ;    the  violent  pains  which  suddenly  ensue 
thus  representing  only   a   precipitate   second  stage.      The 
conditions  which  lead  to  precipitate  labour  are  excessive 
force  of  the  uterine  contractions,  and  diminished  resi^taiues 
in  the  pelvis.   Nothing  is  known  of  the  causes  of  the  former  ; 
but  as  in>>tances  of  the  latter  may  be  mentioned  the  justo- 
major  pelvis,  and  the  relaxed  or  lacerated  condition  of  the 
cervix  and  pelvic  floor,  often  met  with  in  multipara;. 

J'recipitnte  labour  is  unfavourable  both  to  the  mollu-r 
and  the  child.  Rapid  exhaustion  of  the  uterus  leadir.;^  to 
post-partdin  ipemorrhage  may  occur,  or  the  jinH-ess  of 
uterine  inversion  may  be  set  up  (sec  p.  480)  ;  also  serious 
lacerations  of  the  cervix  and  perineum  may  occur  in  primi- 
]n\rx,  and  in  consequence  there  is  increased  risk  of  sepsis. 
Owing  to  the  fact  that  the  patient  is  taken  unawures, 
delivery  may  occur  in  the  erect  po.sition  and  the  cliild  may 
be  killed  by  a  fall  on  the  iloor,  if  the  cord  gives  way  under 
the  strain.     Many  instances  have  occurred  where  it  has  been 
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expelled  into  the  water-closet.  Of  SOO  cases  of  prcoipitato 
labour  collated  by  Bayer,  it  was  found  that  in  only  155  per 
cent,  was  the  patient  delivered  while  lyin^  down.  The  oi)por- 
tunity  of  treating  such  cases  will  seldom  nvisc  ;  uterine 
action  should  be  retarded  as  much  as  possible  by  the  free 
administration  of  chloroform. 

Uterine  Inertia,-  Two  varieties  of  uteiine  int-rtia  arc 
described,  primanj  and  .secomlary  ;  tlicse  are  n-aiiy  distinct 
conditions  which  have  nothing  in  common,  but  it  is  con- 
venient to  retain  the  names  by  which  they  are  usually 

known. 

(1)  Primary  inertia  is  a  condition  in  which  the  uterine 
contractions  are  ineffective,  the  rcsistaiu-cs  being  normal — 
i.e.,  the  f<ctus  and  pelvis  are  of  normal  size,  and  there  is  no 
cause  of  obstniction.  The  first  aiul  second  stages  arc  gii-aliy 
prolonged,  and  assistance  in  delivery  is  freciuently  reciuircd  ; 
the  third  stage  is,  however,  in  all  respects  normal,  thercfon- 
the  function  of  retraction  is  adequate,  although  that  of  con- 
tract ion  is  not.  The  contractions  may  be  either  feeble  or 
partirl.  or  both  feeble  and  i)artial  ;  the  intervals  are  usually 
irregular  and  prolonged.  Sometinu-s  the  patient  complains 
of  almost  contiiuious  severe  pain,  but  on  palpation  oi\ly 
feeble,  and  often  partial,  uteriiu"  contractions  can  be  felt 
vet  these  contractions  may  a|)pear  to  cause  much  more 
severe   {tain   than   the   effective  contract ioiis   of   a   normal 

labour. 

]♦    is  nu'l  with   more  commonly  in  primijtara'  titan  in 
uiiibiparav  and  is  not  associated  with  errors  of  general  licaitli 
oi   development.     Sometimes  a  disturbance  or  tiie  norm;.', 
nu'chanism  of  labimr.  such  as  over-di.stension  of  the  uterus 
(hydramnios,   twins),    antepartum    rupture   of    the    mem- 
branes,   or   mal-presentation.    a})iK'ars    to    indurc    primary 
inertia.      Frequently     however,   no  >ncli   ciiuse  can   i)e  dis- 
cMviTcd.  and  tliecoiniition  has.theii  hecii  referred  to  defective 
iniicrvi't'un  or  the  uterus,  reflex  dsturl)  iiic--  of  tlie   iction  of 
the  lumbar  centre,  (h^.-neration  nt  Uic  uieijiu-  muscle,  &e. 
Kvacuatior  of  the  bladder  or  rectum,  wlicn  these  viscer.i  are 
full  «>'•  over-fuil,  often  produces  a  favoiiriibie  infiuedce.  and 
it  is  fair  to  <'onchide  tl'.at  such  comiitions  may  retlcxly  <lis- 
tiirb  uterine  contractions.     XotliiU!.;  is  dclinilfly  kno.vn  of 
anv  form  yf  (legeucration  of  t!ie  nttrnu   n'Mscie  which  m.iy 
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nuiHc  primary  iiu-rtia.  I'luisual  iu>rvou8ni-<  on  the  part  of 
till'  patient  is  often  observed,  and  may  i)oHsihl\  in  some  way 
disturb  tlie  normal  innervation  of  tlie  proee.s>. 

The  results  of  primary  inertia  art .  as  a  rule,  not  serioun 
either  to  mother  or  child.  If  the  mother  is  allowed  to  remain 
in  constant  pain  and  without  sleep  for  tw.-nty-ftmr  liours  or 
longer,  sh.  will  become  jireatly  exhausted,  and  such  ea.ses 
liave  been  known  to  terminate  fata'ly.  As  hmg  as  the 
membranes  ri-main  intact  the  fa'tus  will  not  suffer. 

T.diliiiciit.—Thv  management  of  a  labour  complicated  by 
primary  inertia  greatly  taxes  the  strength  and  patieiu-e  of  the 
mother,  aiul.  it  may  be  added,  of  the  doctor  and  tlie  nurse 
also.  The  general  indication  must  be  said  to  be  to  po.stpone 
o|crative  interference  as  long  as  possible;  the  temptation 
t  )  experlitc  matters  by  some  operative  method  must  be 
ivsi^tcd  until  time  has  b(  en  allowed  for  the  natural  forces  to 
advance  tlie  course  of  labour  as  far  as  they  can.  Tlien  comes 
the  moment  at  which  interference  is  proper  and  (U-sirable. 

During  the /*/Wo//;/r"/.//*-.s/.s7*/;/f.  what   the  patient   sutTeis 
from   most    is  fatigue  and  want   of  sleep.     Sedatives   must 
tlieref  Mv  be  administered      Chloral  hydrate,  bromides,  or 
morphia,  unless  administend  in  large  doses,  do  not  «'xert 
sut1i(  i.iit  inllueiKc  upon  the  uterine  contractions  to  aUow  of 
sleep  :    if  tliey  are  given  in  suthcient  doses  to  produce  sleep 
tlu>y  arn-st  the  progress  of  labour.     The  best   remedy  is  a 
idinbination  of  scopolamine  (hyoscine)  and  morphia,  in  the 
<l.)se  of  ,,'„,gniiii  of  thef(.rmer  and  ;,  or  J  grain  of  the  latter, 
given  hvpodermically.     A  great  many  -linical  observations 
liave  now   been   niaih'   with  this  r    ledy  in  labmir.  and   its 
safetv   and   •scfuhies^   niav  be  considered  as  .-.atisfactorilv 
estalJlished.      It  has  been  administered  freely  both  in  ••'  r-i.a! 
and  in  protracted  labour.     The  etfect  is  to  make  the  pan. -lit 
,ii(<wsy  so  that  she  sleeps  almost  continuously  lictweeii  the 
l„,!iis,    waking   uj)   whenever   the  contractions   recur.     The 
pains  tlicmselves.  so  far  fmm  being  retarded,  often  gain  in 
streiiL'th    and    regularity,    although    the    intervals    between 
tlieni  may  lie  unusually  long.      If  one  dose  does  not  jirodiec 
a  n>    rked  eHeet.  it   may  be  repeated  after  an  hcuir  to  two 
iKuns  have  .lapsed.     Sleep  once  induced  may  be  maintaiiu  d 
by  dt.ses  of   .;,,-  grain  of  scopolamine,  the  morphine  being 
added  t.j  every  third  or  fourtli  dose.     It  is  quite  pcssible  by 
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tin*  use  of  tlifsf  drugs  to  keep  the  patirut  in  n  coiulitioii  of 
narcotic   '  sleep  "  throughout  the  whole   course   of   labour  ; 
she  is  then  unconscious  of  pain  tliroughout,  and  wakes  up 
to  find  the  child  born  and  the  labour  eiuled.     In  certain 
Continental   clinics   this    has   b«'en   practised    over  a  large 
series   of    normal    and    abnormal   cases   without    maternal 
mishap.     Constant  medical  supervision  is.  however,  requisite, 
and  accordingly  it   is  unsuitable  for  the  conditions   whicli 
prevail  when  women  are  confined  in  their  own  homes,  as 
is    usually  the  case    in    this  country.     The  elTect   of  thes»' 
narcotics  in  assisting  dilatation  of  the  cervix  is  very  marked, 
))ut  on  account  of  the  long  intervals  between  the  pains. 
])rogress  is  slow.     If  force|)s  are  recpiircd.  light   chlorofonn 
ana'sthesia  must  be  super-added.      In  the  second  stage  they 
must  be  u.s«'d  with  caution,  aiul  only  when  it   is  clear  that 
juogress  is  very  slow  and  it   is  desired  to  postpoiu-  instru- 
mental interfereiu'c.  as  in  cases  of  pelvic  contraction   (see 
p.  410).     A  distinct  l)Ut  not  dangerous  .<oporiHe  inlluenee  is 
often  manifest    in  the  child   when  born,  but   this  seldom 
reaches  a  degree  in  which  it   interferes  with   the  establish- 
nu'iit   of  the  respiratory  function.      It    is.  of  course,   inad- 
missible to  administer  hyoscine  and  morphia  to  a  woman 
sutTering  fnmi  cardiac  or  pulmonary  disease. 

If  these  remedies  fail,  some  artitieial  method  of  ai<ling 
dilatation  will  be  reiiuired  ;  if  the  cervix  is  less  tiian  two- 
thirds  dilated  the  \ise  of  de  Ribes"  bag  is  probably  the  best 
method  ;  if  two-tliirds  dilated  or  more,  and  the  pelvis  is  of 
normal  size,  dilatation  may  be  completed  with  the  fingers 
under  ana-stiiesia.  antl  the  forceps  at  once  applied.  Digital 
dilatation  of  the  ccrvi.x  is  an  operation  by  no  means  devoid 
(if  risk  (see  p.  (iTO) ;  it  should  i\ot  be  lightly  undertaken,  and 
in  |Hiforining  it  great  care  and  strict  antiseptic  juccaul ions 
are  feiiuircd.  When  used  nuTcly  to com|)lete  the  natural  pro- 
cess of  dilatation  there  is  not  much  risk  of  serious  injury. 

.Many  attempts  have  been  made  to  excite  stronger  and 
mure  eflicicnt  contractions  by  stinudation  of  the  uterus,  but 
these  are  all  unreliable,  and  need  not  l»e  described.  It 
should  111. I  be  forgotten  that  a  distende<l  bladder  or  a  loaded 
rectum  often  exert  a  very  unfavourable  influence  upon 
uterine  contractions,  and  the  condition  of  these  organs  must 
not  be  overlooked. 
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The  second  stage,  if  allowed  to  proceed  without  inter- 
ference, will  also  be  very  protracted.  But  it  is  not  necessary 
to  await  the  ex])ulsion  of  the  child  by  the  natural  efforts,  if 
the  presentation  is  a  vertex  and  no  cause  of  ob-structioii 
exists  ;  labour  may  then  be  terminated  by  forceps  as  soon 
as  dilatation  of  the  cervix  is  complete.  With  a  breech 
presentation  delay  may  be  desirable  in  the  interests  of  the 
child. 

(2)  Secondary  inertia  is  in  reality  exhaustion  of  the 
uterus  ;  it  is  marked  by  a  complete  cessation  of  uterine 
action,  bringing  the  process  of  labour  to  a  standstill  ;  the 
functions  of  contraction  and  retraction  are  both  in  abeyance  ; 
in  this  important  respect  it  differs  essentially  from  ])rimary 
inertia.  The  labour  usually  commences  normally  Avitli 
satisfactory  or  even  unusually  vigorous  pains,  but  they  soon 
die  away,  either  rapidly  or  gradually  ;  in  other  words,  the 
uterus  is  capable  of  acting  normally  at  first,  but  cannot 
maintain  its  action  for  a  sufficient  time  to  terminate  labour. 
It  may  occur  at  any  stage  of  labour — rarely  in  the  first,  more 
frequently  in  the  second  and  third  ;  it  may  also  supervene 
suddenly  when  labour  is  entirely  over,  resulting  in  the  com- 
plete loss  of  the  power  of  retraction.  It  occurs  mainly  in 
multipara',  and  is  found  especially  in  those  who  have  had 
a  rajjid  succession  of  jiregnancies  ;  there  is  no  doubt  that  it 
depends  ujjon  some  defect,  either  in  structure  or  in  iniu'rva- 
tioii,  of  the  uterine  muscle;  tlie  nature  of  this  defect  is. 
however,  unknown.  No  harm,  eitlier  to  mother  or  child, 
follows  its  occurrence  during  the  second  stage,  for  the  hei-d 
may  remain  for  many  hours  in  the  pelvis,  when  both  are  of 
normal  size,  without  injurious  effects.  After  a  more  or  less 
prolonged  interv  il  the  pains  usually  return  and  labour 
terminates  naturally.  When  inertia  occurs  after  the 
expulsion  of  the  child,  serious  ha-morrhage  results,  owing  to 
the  fact  that  the  exhausted  uterus  is  unable  to  retract. 

The  treatment  during  the  first  or  second  stage  is  to  ])r()cure 
bleep  by  the  administration  of  mori)hia  or  chloial.  After  a 
])eriod  of  sleep,  uterine  pains  will  jjrobably  recur  spon- 
taneously, and  'abour  should  then  be  terminated  as  rapidly 
as  possilde,  or  the  uterus  will  again  become  exhausted.  The 
tem])tation  to  deliver  with  forceps  in  the  total  absence  of 
uterine  contractions  must  always  be  resistetl.     It  is  a  cardinal 
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rule  of  obstetrics  that  delivery  should  never  be  effected  by- 
artificial  means  in  secondary  inertia,  for  the  most  serious  and 
uncontrollable  post-partum  haemorrhage  may  result  from  a 
breach  of  this  rule.  The  treatment  of  secondary  inertia  in 
the  third  stage  and  after  labour  is  considered  on  p.  518. 

Minor  degrees  of  secondary  inertia  may  be  successfully 
treated  by  drugs  during  the  second  stage.  The  most  useful 
are  pituitary  extract,  the  effect  of  which  in  stimulating  the 
uterine  i  .iiscle  has  been  already  alluded  to,  and  ergot. 

Pituitary  Extract. — Extended  experience  of  this  remedy 
has  shown  it  to  be  of  great  value  in  obstetrics.  It  is  un- 
doubtedly the  most  potent  drug  we  possess  for  stimulating 
the  activity  of  the  uterine  muscle.  It  has  comparatively 
little  effect  on  the  inactive  uterus,  but  upon  the  parturient 
uterus  its  effects  are  very  marked.  Its  action  is  temporary 
only,  and  lasts  on  an  average  from  one  to  two  hours.  It  is 
very  important  to  use  a  reliable  preparation,  such  as  that 
sold  under  the  name  of  ''pituitrin." 

It  should  not,  as  a  rule,  be  given  during  the  first  stage  of 
labour,  for  the  reasons  :  (a)  that  a  rigid  cervix  may  be 
ruptured  by  sudden  powerful  contraction  of  the  uterus  ; 
(h)  that  there  is  some  risk  of  festal  asphyxia  from  interference 
with  the  placental  circulation  ;  this  action  is  more  dangerous 
ill  the  first  than  in  the  second  stage,  when  delivery  can  be  at 
once  effected  if  the  signs  of  foetal  distress  are  observed. 
During  the  second  .stage,  whenever  causes  of  obstruction  ("in 
l)e  excluded,  pituitrin  is  of  great  value  ;  if  the  uterus  is  acting 
well  its  use  is  unnecessary  ;  but  in  cases  of  inertia,  complete 
or  partial,  its  effect  is  well  seen,  and  by  its  use  a  forceps 
operation  may  be  frequently  avoided.  In  a  multipara  the 
effect  of  a  single  dose  is  often  to  effect  delivery  within  a 
quarter  of  an  hour. 

In  the  third  stage  or  after  labour  it  may  be  given  as  an 
alternative  to  ergot  for  the  purpose  of  ensuring  compJc  te 
uterine  retraction. 

The  dose  is  1  e.c.  of  "pituitrin,"  or  1  c.c.  of  a  20  ])er 
cent,  solution  of  pituitary  extract  ;  the  injection  should  be 
made  deeply  into  the  muscles  of  the  buttock  or  thigh.  A 
second  dose  may  be  given  in  an  hour  if  the  effect  of  the 
first  is  inadequate. 

Ergot  may  also  be  made  use  of  in  .similar  circumstances. 
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but  its  effect  is  less  certain  and  less  decided  than  that  of 
pituitary  extract. 

The  Action  and  Uses  of  Ergot.— In  small  doses  ergot  acts 
as  d  general  ha?mostatic,  contracting  the  calibre  of  the 
peripheral  blood-vessels  ;  this  action  is  made  use  of  in  cases 
of  slight  blecdii.g  from  the  uterus  during  pregnancy.  In 
laiger  doses  it  exerts  a  specific  effect  upon  the  uterine  muscle 
when  in  action.  This  effect  is  to  increase  the  force,  duration, 
and  frequency  of  the  uterine  contractions  and  to  stimulate 
retraction.  In  still  larger  doses  the  effect  is  intensified  and 
the  whole  uterine  muscle  passes  into  a  condition  of  tetanic 
contraction.  Ergot  is  unable,  in  any  dose,  to  transform  the 
contractions  characteristic  of  pregnancy  into  tho.se  charac- 
teristic' of  lal)oui-  ;  therefore  it  is  u.seless  for  inducing  abortion 
or  premature  liil)our,  and  its  specific  effect  is  manifested 
only  upon  the  parturient  uterus.  It  is  believed  that  ergot 
acts  ujion  muscle  by  stimulating  the  peripheral  nerve 
terminations. 

It  is  found,  clinically,  that  the  action  of  ergot  upon  the 
parturient  uterus  is  somewhat  variable  and  uncertain,  and 
this  appears  to  be  due  to  the  ditticuUy  of  making  efficient 
])harmaceutical  preparations  of  the  drug.  Accordingly  the 
effect  is  difficult  to  control,  and  there  is  some  risk  of  pro- 
ducing tetanic  contraction  by  its  use  except  in  small  quantity. 
It  is,  as  a  rule,  withheld  until  after  the  exj  ulsion  of  the  after- 
birth for  fear  of  inducing  tetanic  contraction  in  the  third 
stage  (see  p.  517)  ;  it  may,  however,  be  administered 
towards  the  end  of  the  second  stage  to  stimulate  the  uterus 
and  as  a  i)rcventive  of  third  stage  or  post-partum  inertia 
imder  certain  well-defined  conditions  as  follows  :  if  the  pre- 
sentation is  a  vertex,  the  patient  a  multi})ara,  and  no  con- 
dition likely  to  cause  ol)struction  to,  or  delay  in,  delivery 
is  present.  Under  these  conditions  it  may  be  given  in 
secondary  inertia,  or  after  jjrolongcd  cliloroform  aniiesthesia. 
After  the  termination  of  tlie  third  stage,  it  is  useful  in  multi- 
l)ara>,  in  mainta.ning  uterine  contraction  and  promoting  die 
expulsion  of  blood-clot  from  the  uterus.  Primipane  do  not, 
as  a  rule,  require  it  after  labour,  and  it  should  seldom  be 
given  to  them  during  the  second  stage,  lest  serious  lacera- 
tion of  the  ])elvic  floor  should  occur  from  too  hasty  expul- 
sion nf  the  cliild. 
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Over-action  of  the  Uterine  Muscle. — This  coulitioii  is 
the  opposite  of  inertia  ;  both  the  functions  of  contraction 
and  retraction  are,  or  may  be,  exaggerated  as  the  result  of 
excessive  stimulation.  Three  varieties  of  this  condition  are 
to  be  described  : — 

(1)  Excessive  uterine  retraction,  leading  to  over-disten- 

sion of  the  lower  uterine  segment  and  formation  of 
an  exaggerated  retraction  ring. 

(2)  General  tonic  contraction  of  the  uterus. 

(3)  Local  tonic  contraction  of  the  uterus  leading  to  a 

contraction  ring. 

(1)  Excessive  retraction  may  be  considered  first  as  being 
the  simplest  of  the  three  varieties.  It  results  from 
mechanical  obstruction  to  delivery,  iu  consequence  of  whicli 
the  upper  active  pait  of  the  uterus  makes  violent  etforts 
to  overcome  the  obstacle.  Retraction  of  the  upper  part 
gradually  attains  an  extreme  degree,  while  the  lower  passive 
])art  simultaneously  becomes  attenuated.  Consequently  the 
level  of  the  transition  from  active  to  passive  parts  is  marked 
by  an  abrupt  change  in  thickness  of  the  wall,  forming  an 
unusually  well-marked  "  retraction  ring."  It  is  therefore 
an  exaggeration  of  the  normal  action  of  the  parturient 
ut-jrus,  and  is  seen  in  cases  of  obstructed  labour,  representing 
an  attempt  to  overcome  some  serious  mechanical  obstacle  to 
delivery.     It  will  be  further  referred  to  in  a  later  section. 

(2)  General  Tonic  Contraction. — This  condition,  on  the 
other  hand,  represents,  not  an  exaggeration  of  normal 
function,  but  a  perversion  of  function  of  the  uterus.  The 
physiological  differentiation  of  the  uterine  body  into  an 
upper  active  and  a  lower  passive  portion  (lower  uterine 
segment)  is  lost,  and  pronounced  retraction  occurs  in  tlie 
whole  of  the  uterus,  with  the  exception  of  he  part  l,elow  the 
internal  oa.  In  an  extreme  case  inter  nittent  contractions 
cease,  and  the  whole  organ  passes  into  a  condition  of  toi  ic 
muscular  spasm  or  tetani  ;■• 

It  results  from  irritation  or  over-"xcitation  ol  the  uterus 
during  labour,  and  only  very  powerml  stimuli,  in  cperatioii 
for  a  long  time,  can  cause  it.  Tlius  it  may  occui  during 
labour  from  three  main  causes  :  (1)  from  the  u  ucces-sful 
efforts  of  a  powerfully  contracting  uterus  to  overcome 
obstruction  ;  (2)  from  the  irritation  caused  by  repeated 
E.M.  29 


450 


ABNORMAL   LABOUR 


i     i 


1    1 

( 

{ 

',■ 

1 

t ' 

-, 

r 

'<) 

! 

J 

■1 

k 

unsucccs.sful  attempts  at  artificial  d  ""ivery  ;  (3)  from  inju- 
dicious administration  of  ergot.  In  the  worst  instances,  the 
two  first -named  causes  are  both  present.  It  involves  the 
most  serious  risks  to  the  mother  and  child. 

Complete  tonic  contraction  is  characterised  clinically  by 
severe  and  continuous  pain,  leading  after  a  time  to  rise  of 
tempera i  ire  and  quickening  of  pulse.  The  liquor  amnii  is 
completely  expelled,  the  placenta  becomes  compressed 
against  the  body  of  the  foetus,  and  the  latter  will  consequently 
in  a  shoit  time  perish  from  asphyxia.  Intermittent  contrac- 
tions have  ceased,  and  on  abdominal  examination  the  uterus 
will  be  found  to  be  small,  tender  to  the  touch  and  con- 
<  inuously  hard,  so  as  entirely  to  obscure  the  outlines  of  the 
fcetus  on  palpation.  As  the  foetus  is  dead,  the  heart-sounds 
have  ceased.  On  vaginal  examination  the  presenting  part 
will  be  found  immovable  and  covered  with  a  very  large 
ca])ut  succedaneum  ;  if  the  condition  has  persisted  for  some 
time  the  vaginal  and  vulval  mucous  membranes  will  be  found 
swollen,  dry,  and  tender.  Cases  so  severe  as  this  are  seldom 
met  with  except  where  repeated  unsuccessful  attemjjts  at 
delivery  by  version  or  forceps  have  been  made,  the  irritation 
caused  by  the  repeated  introduction  of  the  hand  or  the  instru- 
ment into  the  uterus  being  the  direct  cause  of  the  tetanus. 
If  unrelieved,  rupture  of  the  uterus  may  ^ccur. 

The  diagnosis  of  general  tonic  contraction  presents  no 
difficulty  ;  it  is  impossible,  with  ordinary  care,  to  mistake  it 
for  secondary  inertia,  a  condition  in  which  pains  are  absent 
and  the  uterus  is  relaxed. 

The  treatment  ol  both  forms  of  tonic  contraction  is  the 
same  (vide  infra). 

(3)  Local  Tonic  Contraction. — In  this  condition  an 
annular  area  of  the  uterine  wall  passes  into  t(mic  contrac- 
ti  )n,  while  the  parts  above  and  below  it  continue  to  play 
tlieir  normal  phj'siological  part.  In  other  words,  the  upper 
))art  contracts  intermittently,  while  t'le  lower  jjart  is  relaxed. 
The  consequence  is  that  a  narrowing  of  the  lumen  of  the 
uterus  occurs  at  the  affected  part,  the  constriction  being  of  a 
(h'tise  and  highly  resistant  chara  .-ter  (Fig.  239).  This  annular 
constriction  may  be  termed  the  contraction  ring,  to  distin- 
guish it  from  the  ietraction  ring  already  described  in  connec- 
tion with  the  physiology  of  normal  labour.     The  contraction 
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ring  is  always  situated  in  tlie  lower  part  of  the  body  of  the 
uterus,  and  apparently  above  the  level  of  the  internal  os. 
It  is  largely  owing  to  the  recent  work  of  British  obstetricians 
that  this  form  of  tonic  contraction  has  been  recognised  and 
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understood.  The  causation  of  this  variety  is  similar  to  that 
of  general  tonic  contraction,  but  may  be  regarded  as  the 
response  to  a  less  i)o\\erful  irritation  Cases  have  been 
recorded  in  premature  ruptur*^  of  the  nembranes  in  which 
no  obstetric  interference  had  been  piactised  ;  after  intra- 
uterine luanipulution  ;    after  inal-prcscntatiu'i,  uncorrected 
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for  a  long  time  ;  and  after  uterine  infection  during  labour. 
In  the  great  majority  of  cases  the  ring  has  been  ol  ^erved 
during  the  second  stage  of  labour  ;  in  some  instances  during 
the  third  stage,  when  it  obstructs  delivery  of  the  placenta  : 
one  case  has  been  observed  in  which  it  formed  during  the 
first  stage,  the  membranes  being  intact.  When  occurring 
in  the  third  stage  it  gives  rise  to  the  condition  known  as 
'  hour-glass  contraction  '  (p.  513). 

The  effect  of  the  contraction  ring  is  completely  to  obstruct 
the  further  advance  of  the  foetus.  As  a  rule  the  ring  is 
found  to  be  firmly  moulded  upon  some  relatively  stnall 
pai  t  of  the  foetal  body,  such  as  the  neck  in  head  presentation, 
or  a  limb  in  shoulder  and  breech  presentations.  In  a  few 
cases  it  has  formed  altogether  below  the  presenting  par* 
the  entrance  of  which  into  the  brim  has  tlius  been  effectuall; 
prevented.  In  either  case  labour  is  brought  to  a  standstill, 
and  further  progress  is  impossible  until  the  condition  has 
been  relieved. 

The  diagnosis  of  the  contraction  ring  is  made  by  finding 
the  constriction  on  vaginal  examination.  The  general  con- 
dition of  the  patient,  as  a  rule,  remains  good,  temperature 
and  pulse  being  normal  ;  in  this  respect  the  distinction  from 
general  tonic  contraction  is  well  marked.  On  abdominal 
examination  the  greater  part  of  the  uterus  still  shows 
intermittent  contraction,  and  during  the  intervals  of 
relaxation  the  position  and  parts  of  the  foetus  can  be  made 
out.  The  presence  of  the  ring  is  not  recognisable,  as  a  rule, 
on  abdominal  examination.  On  vaginal  examination  the 
condition  will  escape  notice  unless  the  fingers  are  passed 
well  up  above  the  presenting  part,  except  in  the  rare  instances 
in  which  the  ring  forms  below  it.  Examination  under 
anaesthesia  to  discover  the  cause  of  the  delay  in  labour  will 
permit  of  palpation  being  effectually  carried  out.  Care  must 
be  exercised  in  attempting  to  pass  the  fingers  through  the 
ring,  as  rupture  of  the  uterine  wall  may  easily  be  caused. 

The  treatment  of  both  varieties  oi  tonic  contraction  may 
now  be  considered. 

(«)  General  Tonic  Contraction. — This  condition  offers  the 
greatest  difficulty  to  delivery  by  the  natural  passages. 
The  child  is  invariably  dead,  and  treatment  can  therefore 
be  regulated  entirely  by  the  maternal  interests.     Owing  to 
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the  non-differentiation  of  the  uterus  into  active  and  sivc 
portions,  the  muscular  spasm  tends  not  to  ex|)el  the  fo.  us, 
but  to  hold  it  tightly  in  position.  This  effect  has  been 
aptly  designated  by  Eardley  Holland  "  active  retention  of 
the  foetus."  This  force,  which  is  very  powerful,  must  be 
overcome  before  the  child  can  be  extracted. 

Many  attempts  to  cause  relaxation  of  the  muscular 
sj)asm  have  been  made,  but  with  constant  ill-siicccss. 
Full  doses  of  morphia  aided  by  chloroform  anaesthesia  fail 
as  a  rule,  and  owing  to  the  serious  constitutional  symptoms 
which  are  present  a  long  delay  is  contra-indicated.  Opera- 
tive measures  must,  therefore,  i)e  adopted  in  almost  all  cases. 
The  most  suitable  method  is  embryotomy,  but  the  conditions 
do  not  always  permit  of  this  being  effectually  carried  out. 
If  the  head  presents  it  should  be  perforated  and  crushed  by 
the  cephalotribe  ;  traction  should  then  be  applied  to  the 
instrument  carefully  and  continuously,  without  the  exercise 
of  undue  force.  While  traction  is  being  applied  delivery  of 
the  trunk  may  be  assisted  by  division  of  the  clavicles 
(cleidotomy)  to  diminish  the  width  of  the  shoulders.  In 
presentation  of  the  breech  or  shoulder  embryotomy  may  be 
very  difficidt  to  carry  out,  and  (Avsarean  section  is  the  only 
alternative,  followed  by  removal  of  the  uterus  if  signs  of 
uterine  infection  are  also  present. 

(b)  The  Contraction  Ring  is  to  be  treated  upon  the  same 
general  principles.  The  general  condition  of  the  mother 
being  usually  good  there  is  not  the  same  urgency,  and  more 
time  may  be  expended  in  efforts  to  deliver.  Narcotics, 
even  when  combined  with  ana?sthesia,  have  little  effect 
upon  the  spasm.  The  child  is  in  almost  all  cases  dead,  and 
there  is,  therefore,  no  objection  to  embryotomy  ;  owing  to 
the  localisation  of  the  obstructing  ring,  this  operation  is  also 
easier  to  carry  out.  When  the  child  is  dead  av\  the  head 
j)resents,  craniotomy  should  be  perfoi  med  before  attempting 
extraction,  for  even  in  skilled  hands  forceps  delivery  may 
result  in  serious  rupture  of  the  uterus. 

Ante-partum  Rupture  of  the  Membranes. — When  intia- 
uterine  tension  is  considerably  increased  during  the  latter 
weeks  of  pregnancy,  as  in  twins  or  hydraninios,  or  wlun 
from  unusual  {)})eni!ig  up  of  the  cervix  before  labour  the 
lower  pole  of  the  ovum  is  unsupported,  or  when  from  any 
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cause  the  chorion  and  amnion  are  unusually  weak,  rupture 
of  tiic  bag  of  waters  may  occur  before  lalxiur  l)as  be^un. 
This  is  known  as  antc-partum  or  premature  rupture  of  the 
membranes.  It  is  met  with  chiefly  in  connection  with 
hydramnios  or  multiple  pregnaiuy,  conditions  which  fre- 
quently occur  together.  The  immediate  result  is  tiic  esca|)e 
of  liquor  amnii  ;  this  usually  occurs  slowly,  but  large  quan- 
tities may  be  gradually  discharged,  the  flow  being  usually 
intermittent,  and  corresponding  with  the  involuntary  uterine 
contractions.  Ultimately  labour  supervenes  ;  but  several 
days  may  elapse  before  this  occurs,  and  even  intervals 
of  several  weeks  are  not  very  uncommon.  If  >  fluid  is 
in  considerable  excess,  no  harm  will  follow  from  ti.e  esca[)e 
for  several  days,  for  sufficient  will  remain  in  the  uterus  to 
protect  the  foetus  from  injurious  pressure. 

With  regard  to  diagnosif^  one  point  only  requires  mention 
— viz.,  that  after  an<  -partum  rupture  of  the  membranes  and 
escape  of  a  good  (If..!  of  fluid  the  examining  finger  may  still 
detect  the  presence  A  a  small  lax  bag  of  waters  below  the 
presenting  part.  This  may  be  explained  by  the  fact  that  in 
such  cases  the  point  of  rupture  is  not  the  low.-r  pole  of  the 
membranes,  but  some  point  higher  up,  the  fluid  escaping  from 
the  amniotic  sac  and  finding  its  way  between  the  chorion  and 
the  uterine  wall  into  the  vagina.  Again,  in  rare  cases,  small 
quantities  of  fluid  may  be  present  between  the  chorion  and 
the  amnion,  which  may  escape  by  rupture  of  the  chorion,  the 
amnion  remaining  intact.  In  this  case  also  a  bag  of  waters 
will  be  found,  but  the  quantity  of  fluid  lost  in  this  way  is 
always  sma'l. 

The  course  of  labour  is  usually  unfavourably  inf.uenced 
both  as  regards  the  mother  and  the  child.  Owing  to  the 
absence  of  the  natural  cervical  dilator — the  bag  of  waters— 
the  first  stage  is  prolonged  and  made  difficult.  But  if  a  fair- 
sized  bag  should  remain,  this  difficulty  will  be  in  great  part 
obviated.  From  the  co-incident  over-di.stension  of  the  uterus 
primary  inertia  is  frequently  met  with.  Ii'fcction  of  the 
amniotic  cavity  by  pathogenic  organisms,  from  a  morbid 
vaginal  secretion,  or  introduced  from  without  by  examina- 
tion, may  occur.  Jn  some  such  cases  the  liquor  amnii 
betunu's  ofTeusive.  but  this  i>  not  iiivaiiably  llic  case  ;  fever 
and  other  signs  of  sepsis  may  form  the  earliest  indication  that 
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intra-utcriiu'  iufcotioii  has  occurred.  The  fcrtus  invariably 
pcrislu's  iiiulcr  sucli  circumstances,  citlier  during  or  soon  after 
lalnnir.  Further  dangers  to  the  child  are  that  ihv  conl  or  a 
Hnih  may  prohvpse,  or  that  the  uterus  may  close  <lo\vn  upon  it 
when  all  the  liquor  aninii  has  escaped,  and  by  compression  of 
the  placenta  lead  to  deatli  from  asphyxia. 

Manmjfiment. — When  rupture  of  the  memhranes  occurs 
before  labour,  interference  is  not  imme(bately  indicated,  for 
there  is  no  danger  to  the  child  until  the  whole  of  the  Ii((Uor 
iimnii  has  drained  away.  In  many  cases  labour  will  ensue 
spontaneou.sly  within  a  day  or  two.  although  mm-h  longer 
intervals  often  elapse.  The  patient  should  be  kept  in  bed. 
or  at  least  lying  down,  and  careful  e.\aminati(m  should  be 
made  daily  to  determine  (1)  the  amount  of  li(|uor  amnii 
which  remains  in  the  uterus  ;  (2)  the  condition  of  the  f<vtal 
heart-sounds  ;  (3)  the  absence  of  signs  of  infection.  The 
degree  of  mobility  of  the  fcetus  and  the  girtli  of  the  abdomen 
are  the  best  guides  to  the  amount  of  H.ud  present  ;  while  the 
licart-rate  remains  between  120  and  l-*0  no  harm  froin  com- 
pii'ssion  need  be  fearctl.  but  a  steady  or  continuous  rise  or 
fall  of  the  rate,  above  or  below  this  level,  forms  an  important 
('a  "j^er-signal. 

A  is  best  to  induce  labcmr  in  two  or  three  days,  even  -f 
there  are  to  sigUi  of  f>etal  distress  ;  but  this  shcndd  be  done 
at  once  if  evidence  either  of  footal  compressi(m  or  of  uterine 
infection  is  obtained  earlier  than  this.  The  best  nu>thod  to 
employ  is  the  introduction  of  the  de  Ribcs  bag  ;  this  instru- 
ment not  only  dilates  the  cer\  ix  and  excites  uterine  jjains, 
hut  also  prevents  further  escape  of  licpior  amnii  by  plugging 
the  lower  segment  and  cervix.  The  cervix  is  usually 
sufficiently  dilated  to  admit  the  dilator  in  these  cases,  but 
if  not  it  must  be  previously  stretched  t(  the  required  .sizi' 
(soi'  p.  oo;}). 

Obstructed  Labour 

This  term  may  be  eouveiiiently  applie(l  to  ntsi.s  in  iiiiicli 
si)(»it(nieoi<'<  iJclh-pfij  Ihrovqli  the  utttiirui  iittssiirws  is  iuipos.tihU'. 
A  considerable  n  .bi'r  of  diit'erent  conditions,  which  may  be 
tabuliitcd  as  niliows,  may  (:;iise  ol)structiou  in  labour, 
although  all  of  them  do  not  hi\  <*riably  produce  that  result  . 
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I.  Miilernal  CondUions. 
IVlvic  oontrnction. 
Tumours  of  tlu'  pelvic  hones. 
Ovarian  and  uterine  tumours. 
I'ndilatable  atresia  of  the  cervix  or  vagina. 
n.  Fatal  Co»(liH<»i.s. 

Brow  j)resentation. 

Face  presentation  witli  backward  rotation  v'  the 

chin. 
Transverse  present  .it  ion. 
Locked  twins. 

Certain  de\elopmental  anomalies  : 
(ii)  Hydrocephalus. 
(I))  Gigantism  or  post-maturity, 
(r)  Abdominal  tumours  or  ascites, 
(p)  Spina  bifida. 
(/)  Dou})le  monsters. 
The    maternal    conditions    and    the    mal-prescntations 
named    i-    this    list    have   been    already   considered.     The 
remaining  t(etal  conditions  may  be  briefly  referred  to  before 
considering   the   clinical   results   of   obstructed   labour.     It 
will  l)e  observed  that  wliile  in  hydrocephalus  the  difficulty 
will  be  to  deliver  the  hfatl.  in  the  conditions  named  after  it, 
the  difficulty  will  be  in  delivering  the  trunk. 

Hydrocephalus. — This  condition  consists  in  an  enlaigc- 
ment  of  the  liead  due  to  an  accumulation  of  fluid  :  in  the 
great  majority  of  cases  this  accumulation  occurs  in  thr 
cerebral  ventricles  (hydrocephalus  internus^,  in  others  it 
occurs  in  the  sub-arachnoid  space  (hydroceptialus  externus). 
The  amount  of  fluid  present,  and  the  consequent  enlarge- 
ment of  the  head,  ranges  widely  in  different  cases.  A 
case  has  been  recorded  by  Anton  in  which  the  cubic  capacity 
of  the  skull  was-  found  to  be  8,300  cc.  (H^  pints)  ;  amounts 
of  from  two  to  three  j)ints  have  frequently  been  withdrawn 
from  the  head  after  ])uncture  or  perforation  during  labour. 
It  is  obvious  that  a  degree  of  ob.struction  sufficient  to 
cause  .serious  difficulty  in  labour  would  result  from  the 
])resencf  of  a  much  smaller  amount  of  fluid  than  this, 
and  as  a  hydrocephalus  of  moderate  size  is  more  difficult  to 
recognise  l)efore  birth,  such  cases  often  give  rise  to  more 
trouble  than  tho.se  of  the  hugest  size. 
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Thr  ■  vdr'  ephnlic  head  is  globular  in  Hhapc,  the  brow 
protiibtrar  .  the  face  of  relatively  very  small  size  :  the 
cranial  bones  are  poorly  ossified,  as  a  rule,  thin  and  sonut  in\cs 
crepitant  of>  pressure  ;  the  sutu'  -  and  fontanellcr  very 
wide.  Oeca-ionally  a  hydrf)ce])halic  head  is  found  fully 
ossified.  Other  deformities  are  not  uncommonly  associated, 
such  as  spina  bifida,  meningocele  or  encc|)ludocele,  club  foot, 
etc.  The  amount  of  brain  substance  present  vari«-s  with 
the  degree  of  fluid  accumulation  ;  in  bad  cases  it  exists 
only  in  the  form  of  a  thin  shell  enclosing  the  fluid,  and 
the.e  is  no  distinct"  ^  to  be  per  -ived  between  the  grey 
and  the  white  matter.  The  ce  -Hum  and  the  cranial 
nerves  are  often  unaffected.  Mine  ,.>grees  of  hydroce])halus 
are  not  incompatible  wit!)  *lie  development  of  a  normal  or 
even  of  an  unusually  high  'ntelligenee. 

The  cau.se  o  ydrocL'j.ii  ilus  is  unknown.  Hereditary 
syphilis  is  rcganu-a  as  a  prldis^)()sing  factor,  and  there  is  no 
(ioubt  that  hydrocephalus  occurs  with  uncommon  frecpicncy 
among  syphilitic  fivtuses.  The  occasional  occurrence  of  a 
series  of  cases  in  the  same  family  has  been  observed,  and  if 
in  such  instances  syphilis  has  bcf  n  excluded,  it  suggests 
that  heredity  may  be  an  important  causal  factor.  Many 
authorities  believe  that  pre-natal  meningitis  is  the  actual 
])recursor  of  the  excessive  formation  of  fluid,  the  ependyma 
of  the  lateral  ventricles  being  the  parts  chiefly  affected  ; 
such  changes  can  be  frer  icntly  demonstrated  after  birth. 
Meningitis    may    be    the    result    of    a    syphilitic    paternal 

taint. 

During  pregnancy  hydrocephalus  gives  rise  to  no  com- 
plications, as  a  rule,  and  is  accordingly  seldom  recognised. 
During  labour  it  may  give  rise  to  obstruction  of  the  most 
serious  kind  resulting  in  rupture  of  the  uterus.  In  ini) 
cases  of  labour  with  hydrocephalus  recently  collated  (Hold, 
Sehuchard  and  Veit),  twciity  deaths  occurred  from  uterine 
rupture.  The  ditficulty  of  fliagnosis  dm-ing  labour  accounts 
for  this  heavy  maternal  mortality.  Breech  presentation  is 
more  common  than  in  normal  -ases,  but  the  majority  j)resent 
by  the  head.  Owing  to  the  soft  consistence  of  the  markedly 
hydrocephalic  head  the  condition  is  by  no  means  easy  to 
recognise  on  abdominal  examination,  especially  if  the  breech 
presents.      Vaginal  examination,  with  the  head  presenting 
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may  reveal  very  wide  sutures  and  fontanelles,  with  tliiu 
crepitant  bones,  but  the  latter  sign  occurring  alone  has  no 
diagnostic  significance  as  it  may  be  met  with  when  the  head 
is  of  normal  size.  Owing  to  the  fact  that  the  head  is  too 
large  to  enter  the  brim  of  the  pelvis,  palpation  of  the  sutures 
is  practically  impossible  early  in  labour,  and  the  diagnosis 
can  only  be  made  by  a  careful  bi-manual  examination  imder 
ana'sthesia.  When  the  cervix  dilates,  and  partial  moulding 
of  the  head  occurs,  the  presenting  part  comes  down  within 
n  ch.  If,  however,  the  risk  of  rupture  of  the  uterus  is  to 
be  avoided  early  diagnosis  is  necessary.  Accordingly,  in 
all  cases,  the  sign  upon  which  reliance  must  be  placed  is 
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the  recognition  by  bi-manual  examination  of  the  oeplialic 
enlargement  ;  anaesthesia  is  required  for  this  during  labour, 
and  the  ))ladder  must,  of  course,  be  empty. 

The  maternal  risk,  is  greatest  when  the  head  presents, 
for  if  the  condition  is  not  recognised,  over-distension  of  the 
lower  uterine  segment  leadin;.;  to  ru)>ture  is  very  likely  to 
occur.  With  the  after-coming  head  there  is  less  risk,  as  the 
uterine  contractions  are  then  too  feeble  to  over-distend  the 
lower  uterine  segment. 

The  jiiaiiagpttient  of  a  case  f)f  hydrocephalus  is  a  matter  of 
some  anxiety.  Spontaneous  deliver^'  is  not  to  l)e  anticipated, 
even  in  cases  of  moderate  size,  except  where  the  foetus  is 
macerated.     .Some  method  of  reducing  the  size  of  the  head 
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is  practically  always  indicated.     The  chances  of  survival  of  a 
hydrocephalic  child  are  so  precarious  that  we  are  not  justified 
in  incurring  the  least  unnecessary  maternal  risk  in  delivery. 
( 'onsequently  when  the  head  presents,  the  diagnosis  having 
l)cen  confirmed  by  bi-manual  examination  under  anaesthesia , 
the  head  should  be  perforated  through  a  suture  or  a  fonta- 
nelle.     This  procedure  is  simple  and  easy.     If,   however, 
labour  has  been  in  progress  for  some  hours  and  the  signs  of 
distension   of   the   lower   uterine    segment   are    recognised 
(see  p.  463),  the  extraction  of  the  child  requires  great  care. 
Often  the  head  can  be  extracted  by  direct  traction  exerted 
by  a  fini  ^r  passed  into  the  skull  through  the  perforation 
aperture  and  aided  by  pressure  from  above  on  the  fundus 
(Birnbaun).     This  is  preferable  to  the  use  of  the  eranioclast 
or  cephalotribe  for  traction,  as  owing  to  the  softness  of  the 
cranial  structures  a  good  hold  cannot  be  obtained  and  the 
blades  are  therefore  liable  to  slip.     After  reducing  the  size 
of  the  head  version  may  be  performed,  but  this  should  not 
be   attempted    until   after   perforation ;     the   after-coming 
head  can  then  l)e  extracted  with  comparative  ease.     When 
the  child  presents  by  the  breech  the  condition  of  the  head 
is   usually   unrecognised   until  the   trunk   has   been   born. 
Perforation  through  the  tubular  occipital  bone  or  through 
the  hard  ])alatf  is  easy  as  a  rule.     If  owing  to  the  prest-nce 
of  pelvic  contraction  the  head  is  too  high  to  be  easily  reached 
with  the  perforator,  it  is  safer  to  divide  the  vertebral  column 
in  the   upper  dorsal   region,   and  pass  a  catheter   up   the 
vertebral  canal  into  the  skull,  when  sufiicient  fluid  may  be 
withdrawn  to  allow  of  the  delivery  of  the  head  by  gentle 
traction. 

Gigantism  and  in  some  cases  enlargement  of  the  trunk 
from  general  Jafal  adema  may  lead  to  great  difficulty  in 
delivering  the  trunk.  In  head  presentations  the  greatest 
obstacle  to  be  overcome  is  the  breadth  of  the  shoulders 
(bis-acromial  diameter).  This  prevents  trunk  rotation, 
and  thus  adds  to  the  difficulty.  The  bis-acromial  dia- 
meter can,  howev^er,  be  effectually  reduced  by  division  of 
the  clavicles  (see  |).  74it).  and  as  tlie  child  is  in  all  such  cases 
dead,  there  is  no  ol)jection  to  this  procedure.  The  truidc 
can  then  be  delivered  by  steady  traction  applied  to  the 
axilla',  aided  by  pressure  tiom  above.      When  the  breech 
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presents  in  such  cases,  the  arms  invariably  become  extended 
and  the  difficulty  of  delivery  is  also  very  great.  Destructive 
operations  are  inevitable,  and  evisceration  of  the  thorax  and 
abdomen  is  the  best  procedure  ;  it  will  then  be  possible  to 
reach  the  arms  to  deliver  them  in  the  usual  manner.  It  may, 
however,  also  he  necessary  to  perforate  the  after-coming 
head,    and   in  order  to   minimise   the    risks   of  injury  to 

the  maternal  passages,  this 
should  be  done  in  prefer- 
ence to  a  difficult  extraction 
by  some  other  method. 

Foetal  Abdominal  En- 
largement.— The  commonest 
cause  of  congenital  enlarge- 
ment of  the  abdomen  is 
ascites  (Fig.  241)  ;  rarer 
causes  are  over-distension  of 
the  bladder  from  urethral 
stenosis,  cystic  tumours  of 
the  /.  Iney  or  the  ovary,  and 
syphi  tic  disease  of  the  lirer. 
An  enlarged  abdomen  may 
cause  insuperable  obstruc- 
tion to  the  delivery  of  the 
trunk  ;  the  presenting  part 
— head  or  breech — is  small, 
and  the  condition  will  there- 
fore as  a  rule  be  overlooked, 
until  the  process  of  expulsi*  a 
becomes  arrested.  Diagnosis 
can  be  established  by  pass- 
ing the  fingers  into  the 
vagina  under  ana-sthesia.  and  carefully  estimating  the  size 
and  outline  of  the  retained  trunk.  The  treatment  is,  in 
the  case  of  fluid  swellings,  to  tap  the  abdomen,  and  under 
all  other  conditions  to  eviscei  ite. 

J)oul)le  Monsters. — These  are  twin  foetuses  develop(>d 
from  a  single  ovum,  and  organically  united  by  their  trunks  ; 
some  vital  organ,  such  as  the  livcM'.  the  heait.  or  one  of  the 
great  arteries,  is  always  connnon  to  the  two.  The  differential 
diagnosis  from  locked  twins  may  be  very  difficult  during 
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labour.  Being  usually  small,  they  do  not  cause  such  serious 
obstruction  as  would  be  supposed,  and  spontaneous  delivery 
may  sometimes  occur.  Decapitation  or  evisceration  may  be 
necessary  if  the  foetuses  are  of  average  size. 

Clinical  Results  of  Obstruction.— All  of  the  conditions 
mentioned  above  do  not  invariably  give  rise  to  an  obstructed 
labour.  The  course  of  labour  is  greatly  influenced  by  two 
other  factors  in  addition  to  the  presence  of  some  cause  of 
obstruction  :  these  are  (a)  the  size  of  the  foetus,  {b)  the 
strength  of  the  uterine  contractions.  Thus,  many  of  the 
foetal  conditions  just  enumerated  will  not  cause  insuperable 
obstruction  if  the  foetus  is  of  small  size  :  e.g.,  transverse 
presentation  and  locked  twins.  And,  further,  a  degree  of 
obstruction  which  would  be  insuperable  to  a  feeble  uterus 
may  be  overcome  when  the  uterus  contracts  powerfully. 
The  influence  of  the  uterine  contractions  is  especially  impor- 
tant in  the  case  of  vertex  presentations  in  a  contracted  pelvis, 
for  the  moulding  of  the  head  necessary  for  its  passage  through 
the  pelvis  will  not  occur  unless  the  uterus  acts  powerfully. 
Accordingly  a  multipara  with  slight  pelvic  contraction  who 
has  been  delivered  either  spontaneously  or  with  the  aid  of 
forceps  in  her  early  labours,  may  suffer  from  insuperable 
obstruction  in  the  later  ones,  owing  to  the  enfeeblement  of 
the  uterus. 

The  results  of  obstruction  to  labour  are  extremely  serious, 
unless  the  condition  is  recognised  and  appropriately  treated 
early  in  labour.  If  exhaustion  of  the  uterus  (secondary 
inertia)  occurs,  danger  is  postponed,  at  any  rate  for  a  time. 
Sometimes  tonic  contraction  will  come  on,  and  may  lead  to 
the  death  of  the  undelivered  patient  from  exhaustion.  More 
frequently  obstruction  leads  to  over-distension  of  the  lower 
uterine  segment,  and  rupture  of  the  uterus  or  of  the  uterus 
and  vagina. 

Exhaustion  from  obstructed  labour  is  characterised  by 
local  signs  of  tonic  uterine  contraction,  rise  of  temperature, 
rapidity  of  pulse  and  respiration,  dry  tongue,  oedema  and 
arrest  of  secretion  of  the  walls  of  the  vagina  and  vulva,  and 
finally  delirium  or  convulsions  termin  ing  in  death.  Tlie 
signs  of  over-distension  of  the  lower  uterine  segment  will  be 
described  in  connection  with  the  mechanism  of  uterine 
rupt  ure. 


462 


ABNORMAL   LABOUR 


11  4 


m 


n 


f.  I 


Diagnosis. — Most  of  the  conditions  liable  to  cause  serious 
obstruction  in  labour  are  capable  of  recognition  by  careful 
and  systematic  examination  during  the  latter  weeks  of 
pregnancy.  Exceptions  to  this  statement  are  brow  pre- 
sentations, locked  twins,  and  foetal  abdominal  enlargements  ; 
the  maternal  causes  are  all  discoverable  before  labour. 
When  an  ante-partum  diagnosis  has  been  made,  suitable 
measures  may  be  adopted  in  advance  for  the  safe  delivery  of 
the  paJent,  and  the  importance  of  prophylaxis  in  these 
ca.ses  cannot  be  over-estimated.  When  the  diagnosis  is  not 
made  until  labour  has  begun,  the  conditions  are  of  course 
less  favourable,  and  the  longer  labour  has  been  in  progress 
before  the  obstruction  is  discovered  the  graver  is  the 
prognosis. 

There  are  certain  conditions  in  labour  which  should  at 
once  arouse  the  suspicion  of  some  cause  of  obstruction  ;  thus 
if  the  mother  shows  obvious  bony  deformity  or  is  stunted 
in  stature  ;  if  the  presentation  cannot  be  made  out  owing  to 
the  presenting  part  being  unusually  high  ;  if  notwithstand- 
ing good  L.erine  pains  the  presenting  part  does  not  come 
dov.n  after  the  membranes  have  ruptured  ;  if  the  vaginal 
walls  become  swollen  from  oedema,  or  the  presenting  parts 
ob.scured  by  a  large  caput  ;  if  a  swelling  is  found  in  the  pelvis 
below  the  presenting  part.  In  each  of  these  conditions 
serious  obstruction  may  be  present.  Careful  examination 
imder  antesthcsia,  including  an  accurate  measurement  of 
the  diagonal  conjugate,  must  be  made  in  all  such  cases. 
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Rupture  of  the  Uterus 

Rupture  of  the  uterus  is  the  most  serious  accident  which 
can  occur  in  hibour.  It  miiy  take  place  under  varying  con- 
ditions, and  two  distinct  varieties  must  be  recognised — viz.. 
fraumalic  rupture  and  .'^ponffnieoiis  rupture.  Traimiatic 
nijiture  is  met  with  in  very  rare  instances  in  pregnancy  fr  ..n 
direct  violence,  such  as  a  fall,  or  a  bhr--  w  kick  upon  the 
alxlonien  ;  more  r  nmonly  it  occurs  during  hthoiir.  ami  is 
due  to  intra-uterine  manipuhvtions  sucli  as  version,  artificial 
dilatation  of  the  cervix,  destructive  operations  (fcetal),  or 
forceps  extraction,  performed  either  unskilfully  or  under 
ujifuvoiuable    conditioJis.     iSpontaneous    rupture    is    almost 
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unknown  ex  ept  during  labour,  and  may  be  due  to  tlirc^ 
differt"       oiiditions.     (a)  It     lay  be  due  to  over-<listensio 
of  tilt  .ower  uterine  seginen    from  insuperable  ob.st ruction. 
(h)  It  may  be  due  to  uterine  defects  such  as  malpositions 
{e.g.  pendulous  belly  and  anteversion  from  ventn)-tixciiion), 
weakening   of   tJic   uterine   wall   by   cicatrices   of   previous 
Ca'sarean  section,  congenital  malformations  such  as  bicor- 
imte  uterus,  &c.     (c)  In  very  rare  instances  it  occurs  duriiig  t 
normal  labour,  or  sometimes  even  during  pregnancy,  with  ] 
an   apparently   healthy   uterus  ;     the   explanation    of    tiie 
accident  under  these  circumstances  is  obscure,  but  isolated    - 
cases  have  been  reported  in  which  cloudy  or  fatty  degenera-    . 
tion  of  the  uterine  muscl '  iias  been  subsequently  demon- 
strated. 

Multiparity  must  be  recognised  as  a  powerful  predisposing 
cause  of  both  varieties,  for  m  94  per  cent,  of  cases  the  -.  letims 
of  this  accident  are  multiparse.  This  is  explained  partly  by 
the  weakening  of  the  uterine  wall  which  results  from  frequent 
chi'dbearing,  and  partly  from  the  increased  frequency  of  sucli 
causes  of  obstruction  as  mal-presentrtions.  The  fretiuency  of 
occurrence  of  rupture  of  the  uterus  is  estimated  at  a'  ^"t 
1  in  3.000  labours. 

'  RlecEanism  of  Rupture.  (I)  Ovor-distension  of  the  lower 
nterine  .segment. — This  is  tlie  essential  cause  of  spontaneous 
rupture  in  all  cases  due  to  obstruction.  It  has  been  already 
explained  that  in  normal  labour  the  uterine  wall  becomes 
differentiated  into  an  upper  active  part  which  retracts  as 
labour  proceeds,  and  a  lower  passive  part  which  becomes 
dilated  and  stretched  ;  separating  ♦he  two  is  a  well-defined 
iidge.  called  the  retraction  ring,  or  the  ring  of  Bandl  (see 
p.  _'74).  Sometimes  in  normal  1.  our  this  ring  can  be 
palpated  by  abdominal  examination  in  vhe  form  oi  a  shallow 
groove  above  the  level  of  the  pubes.  In  an  obstructed 
labotir--e.gr.  an  uncorrected  transverse  presentation — these 
changes  in  the  uterus  become  greatly  exaggerated  ;  retrac- 
tion proceeds  to  an  extreme  degree  in  the  active  portion, 
while  distension  becomes  correspondingly  extreme  in  the 
passive  portion,  for  the  reason  that  the  latter  is  now  made  to 
accommodate  the  greater  part   of  the  body  of  the  fo3tus 

(Figs.  201  and  242).  In  con.seciuence,  the  ring  of  Bandl 
rises  up  to,  or  e.en  above,  the  level  of  the  umbilicus,  and 
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usually  runs  obliquely  across  the  uterus.    The  wall  of  the 
distended  lower  segment   is  greatly  thinned,  especially  iji 
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Vui.  'IVl. — Ovel•-Di^tollsi()ll  of  tbo  Lower  Uti'iiuc  St  .;i;ici\t 
ill  Traiisverso  i'rfsciitiitioii.     (IJuiiiiii.) 

tlie  position  occupied  by  the  head,  and  tightly  stretched  over 
the  body  of  the  foetus  ;  it  is  in  imminent  fhingor  of  "ivin" 
way  before  the  continuous  pressure  of  the  active  part  of  the 
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uterus,  which  is  in  a  state  of  tonic  contraction  Accordiiigiy, 
rupture  produced  ir.  this  manner  always  begins  in  tlie  lower 
segment,  but  may  extend  upwards  into  the  body,  or  d-  wii- 
wards  into  the  cervix  and  vagina. 

Over-distension  of  the  lower  segment  may  be  clinically 
rcvKgnised  in  the  following  manner  :  On  examination  of  the 
abdomen  the  uterus  will  be  found  to  be  hard  and  tender  ;  the 
outlines  of  the  frjetus  will  be  obscure  and  its  mobility  limited  ; 
the  iiKtvA  heart  probably  inaudible  the  ring  of  Ba;idl  will  be 
rc-ognisublc  as  an  oblique  groove  at  about  the  level  of  the 
umbilicus  ;  aid  one  or  both  round  ligaments  tightly 
stretched  over  ;he  distended  lower  segment,  may  also  be 
feU  crossing  obliquely  the  front  of  the  uterus  in  a  direction 
downwards  and  outwards  towards  the  middle  of  Poupart'.s 
ligament.  It  will  be  remembered  that  the  round  ligaments 
beconK-  considerably  hypertrophied  during  pregnan'-y.  On 
vaginal  examination  the  conditions  found  will  closely  resendjle 
those  characteristic  of  tonic  contraction.  From  tiio  latt<'r 
condition  over-distension  of  the  lower  segment  r <>n  best  be 
distinguished  by  the  position  of  the  retraction  ring. 

(2)  Intrn-uterine    Alanipnhttions.— Such    procedures    as 
those  named  abo.emay.  from  want  of  skill  or  care    cause 
rupture  of  the  ut  tus  when  there  is  no  abnormality  in  lalwur  ; 
they  are,  howe       .  much  more  likely  to  cause  this  accident 
when   carried    out    under   unsuitable    conditions,    such    as 
complete  escape  of  liquor  anniii,  tonic  contraction,  or  over- 
distension of  the  lower  uterine  segment.     Under  these  cir- 
cumstances the  introduction  into  the  uterus  of  the  hand, 
or  even  of  a  small  instrument  such  as  a  decapitation  Jiook 
is  very  likely  to  cause  the  uterine  wall  suddenly  to  give  way. 
(*ases'of  this  kind  must  be  regarded  as  instances  of  traumatic 
rupture,  for  although  the  condition  of  the  uterus  is  a  power- 
ful predisposing  cause,  rupture  is  not  spontaneous.     Al.'iO, 
methods  of  rai)idly  dilating  the  cervix  I'X  labour  are  always 
attended  by  risks  of  rupture  of  the  cerviy  and  lower  segment, 
for  proper  regulation  of  the  amount  of  force  employed  is 
very  difficult.     Again,  the  extraction  of  tiie  head  by  furceps 
through   an  imperfectly  dilated  cervix   may  cause  a  deep 
cervical  tear  which,  if  much  force  is  emi)loyed.  may  sj)read 
upwards  into  the  lower  uterine  segmenl .  and  according  to  its 
situation  may  lay  open  either  the  peritoneal  cavit\  ,  the  broad 
E.M.  '^'^ 
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lignincnt,  or  the  bladder.  These  injuries  neces.sarily  involve 
deep  hiceration  of  the  vaginal  vault  as  well. 

In  most  cases  due  to  intra-uterine  manipulations  the 
rupture  starts  in  the  cervix  or  lower  uterine  segment  ;  thence 
it  runs  up  into  the  body  and  usually  follows  the  lateral 
uterine  wall,  opening  up  the  broad  ligament.  The  majority 
of  such  cases  are  therefore  cases  of  incomplete  rupture. 
Extensive  lacerations  may,  however,  opeii  the  peritoneal 
cavity  at  once,  and  numerous  cases  have  been  recorded  in 
which  a  tear  has  been  produced  in  this  v/ay,  extending  from 
the  fundus  above,  through  the  uterine  body,  lower  segment, 
and  cervix,  into  the  lateral  vaginal  wall.  In  all  such  cases, 
where  considerable  force  has  been  employed  to  effect  delivery, 
extensive  bruising  and  laceration  are  also  usually  found  at 
the  vulva,  involving  the  perineal  body  and  the  labia. 

(3)  Abnormalities  of  the  Uterus. — Certaui  abnormal  con- 
ditions of  the  uterus  may  be  the  cause  of  spontaneous 
rupture  or  may  predispose  to  traumatic  rupture.  They  may 
be  enumerated  as  follows  : 

Cicatrices  of  previous  Ctesarean  section. 

Fatty  or  cloudy  degeneration  of  the  uterine  muscle. 

Bicornute  uterus  (rarely). 

Uterin?  tumours  (carcinoma  of  cervix). 

Misdirection  of  the  uterine  axis. 

Rupture  through  a  Caesarean  section  scar  is  usually 
longitudinal  and  situated  in  the  -^  nterior  wall  near  the  mid- 
line (Fig.  243) ;  it  may,  however,  be  transverse  and  situated 
upon  the  fundus  (see  p.  727).  Conditions  1  and  2  may  explain 
the  very  rare  cases  already  alluded  to  in  which  spontaneous 
rupture  of  the  uterus  occurs  in  pregnane.^  or  in  unobstructed 
labour.  Disease  of  the  uterine  muscle  can  only  be  recognised 
by  microsco])ic  examination  of  the  organ  after  its  removal 
from  the  body.  When  pregnancy  occurs  in  one  horn  of  a 
bicornute  uterus,  the  non-gravid  horn  may  be  found  during 
labour  to  occupy  a  position  in  which  it  obstructs  the  passage 
of  the  foetus  through  the  pelvis,  and  may  then  lead  to  rupture 
froin  distension  of  the  lower  iiterine  segment.  It  is  extremely 
rare  for  uterine  tumours  to  cause  rupture. 

Misdirection  of  the  Uterine  Axis  is  the  chief  cause  of 
rupture  in  cases  of  "  pendulous  belly  "  (Fig.  5!))  ;  in  this 
condition  the  axis  o*  the  uterus  is  directed  against  the  pos- 
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tcrior  wall  of  the  lower  uterine  segment,  iind  if  the  displace- 
ment is  not  corrected  during  labour  the  ))resenting  part  may 
be  driven  through  the  uterine  wall  at  this  sjiot.  Extreme 
lateral  obliquity  may  similarly  predispose  to  rupture.     Cases 
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of  spontaneou.s  rupture  may  be  also  due  to  previous  opera- 
tions in  which  unsuitable  methods  have  been  employed  for 
fixing  the  body  of  the  uterus  to  the  anterior  abdominal  wall, 
or  the  anterior  vaginal  wall.  During  pregnancy  the  develop- 
ment of  the  alliiched  part  of  the  ulcru.s  may  then  be  ^-reatly 
retarded,  the  uterus  growing,  in  point  of  fact,  almost  (  utirely 
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at  the  expense  of  its  posterior  wall,  which  is  consequently 
very  much  thinner  and  weaker  than  normal  at  term.  There 
is  also  marked  backward  and  upward  displacement  of  the 
cervix,  in  consequence  of  which  the  normal  mechanism  of 
parturition  is  greatly  modified. 

Morbid  Anatomy. — Rupture  of  the  uterus  is  said  to  be 
complete  when  all  the  coats  including  the  peritoneum  are  torn, 
and  incotnphte  when  this  is  not  the  case.  Rupture  of  the 
lateral  wall  of  the  uterus,  which  in  pregnancy  is  uncovered  by 
peritoneum  (see  p.  67),  may  involve  the  whole  thickness  of 


Fl(i.  244. — Iii((iiii]ilftc'  Uterine  liu])tiire  iiivolviii;,'  tlie  Peritoneal 
('(lilt  (inly.     (Von  Winckel.) 

the  mu.scular  wall  and  still  be  inconi])lete,  as  it  merely  opens 
up  the  broad  ligament,  but  does  not  tear  the  peritoneum. 
Further,  an  incomplete  rupture  opening  up  the  broad  liga- 
ment may  subsequently  become  complete  by  the  peritoneal 
layer  yielding,  either  from  the  pressure  of  accumulated  blood, 
from  a  portion  of  the  body  of  the  foetus  being  driven  througli 
it  by  uterine  retraction,  or  from  manipiilation  of  the  torn 
parts.  Incomplete  rjpture  sometimes  involves  chiefly  the 
peritoneal  coat,  occurring  in  the  form  of  superficial  lacera- 
tions which  gape  and  may  bleed  freely  (Fig.  244)  :  the  causa- 
tion of  this  rare  accident  is  obscure. 

Cases  of  spontaneous  rupture  are  more  often  complete 
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than  incomplete  ;  ejises  of  traumatic  rupture  are  more  often 
iiKomplete  than  complete.  In  the  ^'reat  majority  of  cases 
rupture  (tnnmences  in  the  lower  uterine  segment,  the  reason 
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being  that  this  part  of  the  wall  is  thinnest  and  is  also  most 
liable  to  over-distension.  The  rupture  may  be  confined  to 
the  lower  segment  (Fig.  21."),  or  may  extend  upwards  into 
the  uterine  body,  even  to  the  fundus,  or  downwards  into  the 
vaginal  fornices  ;    the  bladder  is  occasionally  involved  in 
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tears  of  tlio  anterior  wall.  In  eani's  due  to  abnormalities  >f 
the  utenif,  the  tear  often  eonunence.s  above  the  lower  nej;- 
ment — e.(j..  the  sear  of  a  ('a^narean  section  may  give  way. 
The  direction  of  the  tear  is  in  the  majority  of  cases  ohliqiie  ; 
occasionally  it  may  be  transverse,  and  sometimes  a  traii^- 


ft  * 


\- 


Right 
lAary 


Ovarian 
vessels 


Vir.  'IW. — l!ii])tiiic  of  the  I/itcnil  Will!  nf  the  Uterus  iiiv.l<  iin; 
I.iiwcr  Sc;;iiif'iit  iunl  (Yivix.     (lvl;.'ur.) 

verse  tear  encircles  nearly  the  whole  lower  segment,  practi- 
cally cutting  the  uterus  in  two  ;  occasionally  it  is  vertical, 
such  tears  occurring  most  frequently  on  the  lateral  wall  of 
the  uterus  (Fig.  24")).  In  rare  instances  transverse  rupture 
•starts  in,  and  is  limited  to,  the  fundus  (Fig.  247).  Fundal 
rupture  in  most  recorded  instances  has  been  attributed  to 
abnornuU  thinning  of  the  placental  site  ;    it  may,  however, 
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occur  thioiiKli  the  cicatrix  of  a  picvioun  Ca'samui  section. 
Soiiu'tinu's  niptiire  causes  laceration  of  a  iaiKc  l)ianch  of  lli«< 
uterine  or  vaginal  artery,  or  of  large  uterine  veins  (Fig.  24ti)  ; 
serious  hainorrhage  then  occurs  ;  this  is.  however,  by  no 
means  the  rule,  an.l  if  the  large  vessels  escaiM-.  the  amount 
of  haMUorrhage  may  he  trifling.  Complet.-  rupture  of  con- 
siderable extent  involving  tli.  peritoneal  coat  is  usually 
followed  by  the  escape  of  the  uterine  contents  (f*«tus  or 


'  (Von  Win.kfl.) 

placenta,  or  both)  into  the  peritoneal  cavity  ;  the  empty 
i.terus  then  retract.s  firmly  and  severe  luvmorrhage  will  be 
impossible,  unless  large  vessels  have  been  torn.  When  the 
rupture  is  small  or  incomplete  the  foetus  remains  m  the 
uterine  cavity.  Sometimes  a  part  only  of  the  fatus-the 
head  or  a  limb-escapes  through  the  rupture,  the  remainder 
l,ci„<r  retained  in  the  uterus  ;  firm  retraction  of  the  edges  ot 
the  r°ent  upon  the  extruded  part  may  then  occur,  preventing 
the  withdrawal  of  the  foetus  per  vias  naturahs. 
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Diagnosis.  -In  order  to  establish  the  diayiiosis  of  luptuic 
of  tlie  uterus,  it  is  usually  necessary  to  recognise  the  lacera- 
tion by  touch.  The  symptoms  which  attend  this  grave 
accident  are  not  characteristic,  although  they  may  arouse 
the  suspicion  that  rupture  has  occurred. 

Premonitory  si/mptotns  of  rupture  are  sometimes  de- 
scribed :  these  are,  in  point  of  fact,  a  history  of  a  long  and  ditti- 
cult  labour  leading  up  to  the  symptoms  already  mentioned 
as  those  of  tonic  contraction  and  over-distension  of  the  lower 
uterine  segment  (p.  449).  But  it  must  be  borne  in  mind  that 
although  in  the  majority  of  cases  a  long,  difficult,  and  painful 
labour  i)recedes  rupture,  this  is  not  always  the  ca.-ie,  for 
spontaneous  rupture  may  occur  early  in  normal  labour. 

The  attendant  symjyfoms  are  probably  influenced  mainly 
by  the  rapidity  with  which  the  laceration  is  produced,  and 
the  amount  of  haemorrhage  which  accompanies  it.     Sudden 
rupture  is  attended  by  severe  shock  and  acute  abdominal 
pain,  sometimes  also  by  the  sensation  that  something  has 
burst  and  by  the  sudden  cessation  of  the  pains,  which  have 
been,  in  most  cases,  unusually  severe.     There  may  be  some 
external  bleeding,  but  this  is  seldom,  if  ever,  profuse  ;    the 
greater  i)art  of  the  effused  blood  is  retained  when,  if  a  large 
vessel  has  been  torn,, signs  of  more  or  less  severe  internal 
luemoirliage  gradually  manifest   themselves.     Occasionally 
internal  haMnorrhage  may  be  so  profuse  as  to  cause  death  in 
an  hour  or  two.     Incomplete  rupture  produces  much  less 
seveie  .symptoms,  and  less  profuse  haemorrhage  than  com- 
plete rupture.     It  may  accordingly  be  said  that  the  chief 
symptoms  pointing  to  the  occurrence  of  ruptuie  are  the 
sudden  or  rapid  development  of  symjjfoms  of  shock— c.r/., 
pallor,  cold  clammy  skin  and  ra])id  pulse,  in  a  case  in  which 
labom-  has  been  long,  or  artificial  delivery  has  been  accom- 
])lished  with  difficulty.     When  also  there  is  external  bleeding, 
and  though  delivery  has  not  taken  ])lace  the  pains  suddenly 
cease,  the  presumption  is  greatly  strengthened. 

Abdominal  examination  yields  no  certain  information 
unless  the  fa'tus  has  escaped  from  the  uterus,  when  the 
physical  signs  are  striking.  TJie  fa'tal  jiarts  can  hv  i)alpate(I 
with  Hrcat  ea.se  through  the  abdominal  wall  ;  there  is  also 
extreme  mobility  both  of  tlie  limbs  and  of  the  whole  Imdy. 
In  the  !<n\cr  abdomen  the  liard  reliacted  u(.    u    will  be  fouiid 
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of  the  size  natural  to  the  tcriniiiatioii  of  the  tliinl  staj^e  of 
hibour,  aiul  quite  ,se{)arate  from  the  tVtus.  If  the  f(i;tus 
remains  in  the  uterus  after  rupture  has  oeeurred,  it  is  seldom 
j)ossible  to  make  the  diagnosis  until  after  delivery. 

Whenever  it  is  suspected  before  delivery  that  ru])ture 
has  occurred,  a  careful  examination  under  ana>sthesia  should 
be  made,  the  '.  i.'  hand  being  pas;  ed  into  the  vagina  for 
this  purpose,  i.  is  obviously  necessary  to  reach  the  lower 
uterine  segment.  If  the  laceration  has  involved  the  vaginal 
vault,  the  lower  end  of  the  tear  will  be  easily  found  ;  tlie  full 
extent  of  the  injury  is  often  difficult  to  estimate  until  the 
uterus  is  empty. 

In  many  cases,  however,  the  suspicion  of  rupture  docs 
not  arise  until  after  the  delivery  of  the  patient,  eitiur  with 
or  without  artificial  aid.  The  bad  general  condition  of  the 
patient  tiien  attracts  attention,  and  definite  s\-1nptoms  of 
severe  shock  may  supervene.  If  the  placenta  lias  escaped 
tiirough  the  rent  into  the  peritoneal  cavity,  attempts  to 
deliver  it  in  the  ordinary  way  will  be  unsuccessful  ;  in  some 
cases  considerable  external  bleeding  occurs  altliougii  the 
placenta  has  been  delivered  and  the  uterus  is  firmly  retracted, 
or  the  patient  may  show  immediate  signs  of  collapse  ;  but  in 
some  cases  suspicion  of  rupture  has  not  been  arousi'd  for 
several  hours  after  the  lermination  of  labour,  owing  to  the 
gradual  development  of  the  symptoms.  Under  all  such  cir- 
cumstances as  these,  careful  searcii  should  be  made  for  rup- 
ture. If  the  placenta  has  escaped  through  the  rent  into  the 
peritoneal  cavity,  the  cord  will  guide  tlie  fingers  up  to  and 
through  the  rent.  Occasionally  a  coil  of  small  intestine  may 
})rotrudc  through  the  rupture  into  the  vagina.  It  is  a  point 
of  ])ractical  importance  to  decide  whether  the  rupture  is 
complete  or  incomplete,  for  treatment  depends  upon  this 
point  to  some  extent.  If  a  coil  of  intestine  has  jiroiijjsed, 
or  if  the  finger  passed  through  the  tear  definitely  detects 
bowel  oi'  any  other  organ,  such  as  the  omentum  or  the  ovary, 
it  is  certain  that  the  rupture  is  complete.  In  incomj)lete 
rupture  opening  up  the  broad  ligament  extensively,  a  thin 
hiyer  of  j)eritoneum  and  cellular  tissue  intervenes  between  the 
viscera  and  the  finger,  and  prolapse  of  gut  cannot  occur. 

Minkt. — Ru})ture  of  the  uterus  during  labour  is  one  of  the 
most  serious  accidents  which  can  befall  a  parlurieUl  vsoiiian. 
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The  mortality  has  been  estimated  by  various  autliorities  at 
from  70  to  80  per  cent.  ;   for  cases  treated  under  favourable 
conditions  such  as  are  offered  by  Lying-in  Hospitals  it  is 
probably,  under  modern  methods,  not  more  tiian  50  to  60 
per  cent.   (Munro  Kerr).     But  even  this  modified  rate  is 
extremely  high.     The  immediate  risks  are  those  associated 
with  shock  and  haemorrhage  ;  if  the  patient  survives  these  she 
has  still  to  encounter  the  more  remote  risks  of  septic  infec- 
tion.    Shock  and  haemorrhage  occur  together,  and  the  in- 
fluence of  the  two  in  determining  a  fatal  result  cannot  be 
separately  estimated  ;   deaths  occurring  within  twenty-fonr 
hours  of  delivery  are  practically  all  due  to  these  causes. 
Probrtbly  50  per  cent,  of  the  mortality  is  the  result  of  com- 
bined s'lock  and  haemorrhage,  the  remaining  50  per  cent, 
being   due   to   sepsis.     The   frequent    occurrence   of   septic 
infection  is  to  be  explained  by  two  considerations.     J'irstly. 
rupture  of  the  uterus  is  as  a  rule  the  direct  outcome  of 
bad   obstetrics,    as    in    the  case  of  failure  to  recognise   a 
transverse  presentation,  or  of  untimely  or  unskilful  operative 
interference.     Consequently  it  is  among  the  poorest  classes 
that  ca.ses  of  rupture  usually  occur,  and  in  the.se  patients 
insanitary  surroundings,  want  of  personal  cleanliness,  and 
absence  of  trained  nursing  attendance  all  favour  the  occur- 
rence of  sepsis.    When  a  woman  suffering  from  tliis  injury  is 
brought  to  hospital  for  treatment  she  has  in  many  cases 
been  already  infected.  Secondly,  even  if  skilled  attendance  in 
labour  has  been  available,  the  existence  of  an  extensive 
internal  laceration  throwing  the  vaginal  canal  into  direct 
communication  with  the  peritoneal  cavity  or  the  pelvic 
cellular  tissue,  offers  unusual  facilities  for  the  spread  of  any 
infective  agent  which  may  gain  admission. 

Treatment. — This  must  l)e  considered  fioiii  two  points  of 
view  :  (1)  how  to  dehver  the  patient  ;  (2)  how  to  dt:d  wi*' 
the  rupture. 

(1)  If  it  is  believed,  after  careful  examination,  that  the 
ffetus  is  .still  in  the  uterine  cavity,  an  attempt  should  be 
made  to  deliver  it  through  the  natural  |)assages  :  causes  of 
obstruction  must  be  carefully  looked  for  and  estimated,  aiul 
suitable  methods  of  extraction  then  adopted.  If  the  pre- 
sentation is  an  impacted  slioulder  no  attempt  at  version  should 
be  made  ;  but  the  child  may  be  delivered  by  decapitation, 
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or  bv  some  method  of  embryotomy  if  the  neck  is  difficult 
to  reach  (see  p.  740).  Intra-uterine  mauipuhvtions  under 
these  circumstances  are  certain  greatly  to  increase  tiie  tear 
if  it  has  already  occurred.  If  a  part  of  tiie  fcfitus  lias  escaped 
through  the  rent,  attempts  at  delivery  through  the  natural 
passages  must  be  very  gently  made.  As  the  fretus  is  in  all 
cases  dead,  destructive  operations  may  be  jjractised  witliout 
hesitation.  If  the  foetus  has  been  expelled  completely  into 
the  peritoneal  cavity,  laparotomy  is  the  only  possible  method 
of  delivery  which  can  be  adopted.  If  the  child  is  born 
but  the  placenta  has  escaped  from  the  uterus,  the  placenta 
may  be  drawn  down  by  traction  on  the  cortl  and  delivered 
with  care  through  the  rent. 

(2)  The  treatment  of  the  rupt":;  is  in  all  cases  a  matter  of 
difficulty,  and  great  differences  of  ;pmion  have  been  expressed 
as  to  the  best  method  of  dealing  with  it.     Upon  one  point 
there  is  agreement,  viz.  that  the  immediate  indications  are 
to  ascertain  the  full  extent   of  the  injury,   and   to  adopt 
energetic   measures   to   diminish   shock.     The  entire   hand 
should  be  passed  into  the  vagina  immediately  after  delivery, 
so  that  the  position  and  size  of  the  laceration  may  be  clearly 
determined.     Special    attention    should    be    paid    to    two 
points— whether  the  tear  has  opened  the  peritoneal  cavity 
or  has  injured  the  bladder.     The  amount  of  external  bleeding 
is  usually  slight,  but  the  uterine  cavity  should  be  freely 
irrigated  with  normal  saline  solution,  and  the  vaginal  walls 
thoroughly   irrigated   and   swabbed   with   lysol   scjlution,   a 
teaspoonful  to  a  pint.     When  the  general  condition  of   the 
patient  is  grave,  and  then-  is  severe  sliock,  nothing  further 
should  be  done  until  certain  reslorative  measures  have  been 
adoi)ted. 

The  essential  feature  of  shock  is  piofound  depression  of 
the  circulation,  indicated  by  a  small,  soft  and  rapid  pulse, 
coldness  and  pallor  of  the  skin  with  slight  cyanosis  of  the 
lips.  The  temperature  is  sub-normal,  t:ie  respiration 
shallow  but  not  greatly  quickened,  the  mental  condition 
lethargic  ;  or  there  may  be  loss  of  consciousness.  The 
reaction  is  indicated  first  by  improvement  in  the  pulse,  and 
then  by  a  return  of  warmth  to  the  body  surface.  When 
llutc  is  severe  shock  the  patient  should  be  kept  recumbent 
with  the  foot  of  the  bed  raised  ;   if  it  is  desired  to  move  hei' 
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into  hos])ital  tins  .should  be  postpoiu'tl  until  so!ue  degree  of 
i-eaetion  has  been  o)>tained.  The  two  ehief  lequirenients  in 
the  treatment  of  shoek  are  the  a])])lieation  of  warmth  to  the 
body,  and  the  rapid  introduction  of  Huid  into  the  culation. 
If  hot  baths  and  bottles  are  used,  great  care  mu^t  be  taken 
to  keep  them  from  (  itact  with  the  skin,  as  severe  burns  are 
pr(>duced  by  a  conij  .latively  low  temperature  during  shock. 
In  hosj)ital  practice  the  electric  light  bath  is  a  convenient 
method  of  aj)plying  heat  and  may  be  continued  until  sweating 
begins,  when  its  temperature  should  be  gradually  reduced. 
Fluids  cannot  be  admmistered  in  large  (quantity  by  the 
mouth,  but  may  be  given  per  rectum,  subcutaneously  or  by 
intra-venous  transfu'  ion.  The  rectal  method  is  inadecpiate 
except  for  slight  cases  ;  the  subcutaneous  method  will  suffice 
for  all  but  the  gravest  cases,  when  intra-venous  transfusion 
must  be  resorted  to.  By  the  latter  method  success  may  be 
attained  even  when  the  patient  appears  to  be  moribund. 
Alcohol  and  strychnine  are  of  little  use  and  by  some  authori- 
ties are  held  to  be  harmful.  The  most  useful  drug  in  shock 
is  pituitary  extract,  which  may  be  given  along  with  the 
subcutaneous  injection  of  saline  in  doses  of  1  c.c.  of  a  20  per 
cent,  solution  ;   its  effect  is  to  raise  blood  pressure. 

The  treatment  of  the  injury  itself  may  be  either  ex])ectant 
or  operative.  Expectant  treatment  consists  in  establishing 
free  vaginal  drainage  from  the  lacerated  parts,  combined  with 
l)lugging  of  rents  or  of  cavities  with  gauze,  if  required  for  the 
control  of  oozing  or  of  more  active  haemorrhage.  Probably 
a  better  method  ,s  to  drain  by  means  of  large  rubber  tubes 
which  must  be  stitched  in  position,  and  made  to  pass  deeply 
above  the  level  of  the  lacerations.  Thus  the  tubes  may  pass 
into  the  peritoneal  cavity,  or  into  the  widely  opened  pelvic 
cellular  tissue  in  cases  of  incomplete  rupture  opening  u])  the 
broad  ligament.  In  all  cases  where  the  surroundings  of  the 
patient  aie  unfavourable  for  the  i)erformance  of  a  serious 
surgical  oj)eration  the  exjjcctant  method  should  be  adopted. 
In  cases  of  in:  omplete  ru[)ture  it  may  be  possible  by  making 
traction  on  the  uterus  to  pull  it  down  to  the  vulva  sufficiently 
to  allow  of  the  laceration  in  the  uterine  wall  being  directly 
closed  with  stitches.  The  broad  ligament  cavity  then 
remains  in  communication  with  the  vagir  i  only :  it 
should  not   be  closed,   but  plugged  with  a  strip  of   gauze 
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or  drained  with  a  rubber  tube.  Operative  treatment  of 
complete  rupture  eonsists  in  opening  the  al)domen,  and 
after  carefully  investigating  the  position  and  extent  of  the 
injuries,  either  removing  the  ruptured  uterus  altogether  by 
hysterectomy,  or  sewing  up  the  lacerations.  Jf  th(>  patient 
survives  the  operation  the  risk  of  sejisis  has  been  ])ractically 
eliminated.  When  rupture  has  been  followed  by  escape  of 
the  child  into  the  ])eritoneal  cavity  an  abdominal  operation 
must  in  all  cases  be  performed  in  order  to  deliver  the  child, 
and  this  allows  of  the  rupture  being  at  the  same  time  dealt 
with. 

The  advantage  of  the  operative  treatment  is  vit  the  full 
extent  of  the  injury  can  be  discovered,  Iwemorrliage  com- 
pletely arrested,  bruised  or  possibly  infected  tissues  or 
organs  removed,  the  peritoneal  cavity  cleansed,  and  free 
drainage  ])rovided  botii  by  the  supra-pubic  and  vaginal 
routes.  When  the  laceration  is  not  very  extensive,  and  is 
situated  in  an  accessible  position,  it  may  be  stitched  up  and 
the  uterus  saved.  But  exijericnce  shows  that  a  high 
mortality  from  •sepsis  attends  this  procedure,  for  if  tiie  uterus 
is  infected  the  edges  of  the  tear  will  not  unite  and  septic 
peritonitis  then  ensues.  The  great  di.sad .  ..atagc  of  both 
forms  of  abdominal  operation  is  that  the  jiatient's  general 
condition  is  often  .so  bad  that  the  performr.noeof  an  extcnsiv<3 
operation  such  as  these  ajipcars  to  be  almost  a  forlorn  hope. 
On  the  other  hand  the  ex])ectant  method,  if  at  first  successful, 
is  attended  by  grave  risks  of  sepsis  in  convalescence,  for  tlie 
uterus  itself  may  have  been  infected  during  labour,  and, 
further,  by  this  method  the  ])eri+oneal  cavity  cannot  be 
thoroug  cleansed.  And  again,  concealed  haMUorrhage 
may  continue  from   M)me  dee])ly-])laced  vessel. 

The  nu).st  eificient  method  is  undoul)iedly  to  operate 
and  remove  tiu>  uterus  l)y  hysterectomy  :  thus  bleeding 
is  finally  controlled  and  the  risks  of  sepsis  a\  .idcd  as  far 
as  may  be.  But  by  many  obstetricians  the  severe  shock 
attending  rupture  of  the  uterus  is  held  of  itself  to  contra- 
indi:ate  such  a  severe  operation  as  this.  Kecent  statistics, 
iiowever.  appear  to  show  t  hat  a  larger  percentage  of  recoveries 
attends  hysterectomy  than  any  other  method,  whether  oj)era- 
tive  or  expectant,  of  dealing  with  l)ad  ca.-c-  of  rupture  of  the 
uterus.     It   is  i)robal)le  that   in  time  this  method  will  bo 
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generally  accepted  for  such  cases,  the  expectant  method  being 
reserved  for  those  in  which  the  injury  is  comparatively  slight. 

Lacerations  of  the  cervix  and  vagina  frecjuently  occur  in 
labour  and  are  of  minor  importance.  A  certain  amount  of 
laceration  of  the  cervix  is  usual  in  a  primipara  and  requires 
no  treatment  ;  it  is  invariably  longitudinal  in  direction 
and  usua'uy  lateral  in  position,  being  much  more  frequent 
upon  the  left  than  the  right  side.  This  is  explained  by  the 
predominant  frequency  of  the  first  vertex  position,  in  which 
the  broad  end  of  the  head  distends  the  left  side  of  the 
cervix.  .Sometimes  these  lacerations  are  more  extensive 
and  run  up  to  the  vaginal  roof,  or  open  the  base  of  the  broad 
ligament  ;  they  should  then  be  treated  by  douching  the 
ragged  cavity  formed  by  the  tear,  and  draining  it  with  a 
large  rubber  tube.  Occasionally  transverse  rupture  of  the 
anterior  lip  occurs  from  non-dilatation  of  the  external  os, 
and  delivery  takes  place  through  the  rent  which  is  situated 
in  front  of  the  undilated  os  (Kig.  237).  In  extensive  rupture 
of  the  lower  uterine  segment  ti  "  laceration  frequently  extends 
downwards  so  as  to  involve  the  cervix  and  upper  part  of 
the  vaginal  wall. 

In  severe  laceration  of  the  pelvic  floor  the  lower  third  of 
the  posterior  vaginal  wall  of  neces-sity  participates.  Vaginal 
lacerations  are  thus  most  frequent  in  the  upper  and  lower 
thlrdsr  They  may  also  occur  in  the  middle  tHird  in 
obstructed  labour  or  difficult  instrumental  delivery  ;  if  upon 
the  anterior  wall,  the  base  of  the  bladder  may  then  be 
la  "crated,  giving  rise  to  a  vesico-vaginal  fistula.  Sometimes, 
from  prolonged  compression  between  the  fretal  head  and  the 
pelvic  bones,  an  area  of  the  anterior  vaginal  wall  is  damaged 
l)eyond  recovery,  and  sloughing  occurs.  The  slough  then 
se])arates  during  the  first  week  of  tlie  ])uerpcrium,  and  may 
open  the  base  of  the  bladder,  resulting  in  a  vesico-vaginal 
fistula.  When  an  extensive  area  in  any  position  has 
sloughed,  the  ])rocess  of  cicatrisation  is  attended  l)y  well- 
marked  constriction,  and  nuiy  result  in  vaginal  atresia  of 
extreme  degree.  Lacerations  of  the  cervix  and  vaginal 
roof  do  not  recpiire  sutiue  unless  +bere  is  considerable 
hfemorrhage  ;  those  of  the  lower  third  of  the  vagina  should 
always  i)e  repaired  at  tlic  same  time  as  the  injury  to  the 
perineum. 
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Rupture    of    Veins    (Vaginal  and   vulv  '   hcematoma). — 
Large  effusions  of  blood  from  ruptured  veins  may  form 
beneath  the  vaginal  walls  during  labour.     The  cause  of 
rupture  of  the  vaginal  veins  is  not  well  known,  but  the 
accident  occurs  chiefly  in  prolonged  labour  or  operative 
delivery.     It  may  be  also  met  with  in  pregnancy  as  the 
result  of  direct  injury.     The  formation  of  the  hsomatoma 
begins  beneath  one  of  the  lateral  vaginal  walls,  and  usually 
extends    downwards    into    the    labium    majus,    forming    a 
characteristic  vulval  swelling  which  may  attain  considerable 
size.     Sometimes  the  tumour  does  not  extend  to  the  vulva, 
and  then  it  can  be  recognised  only  by  vaginal  examination. 
The  vulval  swelling  presents  distinctive  characters  ;    it  is 
soft  and  fluctuating,  of  a  deep  violet  colour  where  covered 
with  mucous  membrane,  and  is  associated  with  subcutaneous 
ecchymosis.  extending  over  the  perineum,  around  the  anus, 
and  upon  the  inner  aspect  of  the  thighs. 

A  vaginal  ha^matoma  may  form  during  the  second  stage 
of  labour,  and  cause  obstruction  to  delivery  ;  usually,  how- 
ever, it  appears  during  or  soon  after  the  third  stage.  It  is 
associated  with  severe  pain,  and  the  loss  of  blood  from  the 
general  circulation  may  be  sufficient  to  produce  urgent 
symptoms  of  internal  hainorrhage.  Occasionally  spon- 
taneous rupture  of  the  haematoma  occurs,  leading  to  the 
escape  of  a  large  quantity  of  fluid  and  clotted  blood. 

The  treatment  is  expectant,  with  strict  antiseptic  manage- 
ment of  the  puerperium.  If  the  thrombus  sliould  become 
infected,  it  must  be  laid  freely  open,  the  cavity  cleared  out, 
douched,  and  packed  with  iodoform  gauze. 

Pelvic  Ho'matoma.— The  occurrence  of  haemorrhage 
between  the  layers  of  the  broad  ligament  in  incomplete 
rupture  of  the  uterus  has  been  already  referred  to  ;  this 
condition  is  called  a  pelvic  hematoma.  Rare  cases  have 
been  reported  in  which  the  same  condition  has  occurred 
without  injury  to  the  uterus,  the  source  of  the  bleeding  being 
ruptured  veins  in  tlie  connective  tissue  of  the  base  )f  the 
broad  ligament .  Such  ha-morrhages  may  be  very  extensive, 
dissecting  up  the  whole  of  the  pelvic  peritoneum,  passing  on 
tc  the  abdominal  parietes  and  into  the  iliac  fossae,  and  giving 
rise  to  the  symptoms  of  severe  internal  ha-morrhage.  Small 
pffusions  which  give  rise  to  no  urgent  symptoms  require  no 
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operative  treatment  ;  but  if  the  patient's  condition  is  urgent, 
one  or  other  lateral  vaginal  fornix  should  be  opened,  tlie 
blood  evacuated,  and  tlie  cavity  douched  and  plugged  witli 
iodoform  gauze. 

Rupture  of  the  Perineunn. — This  minor  accident  is  of 
frequent  occurrence,  but  usually  of  small  importance.  It  is 
only  referred  to  here  in  order  to  emphasise  again  the  import- 
ance of  examining  the  perineum  in  every  case  after  delivery, 
and  of  immediately  repairing  all  lacerations  which  involves 
more  than  the  skin  of  the  fourchctte.  Lacerations  involving 
the  sphincter  ani  are  of  great  importance,  because,  unless 
successfully  repaired,  troublesome  rectal  incontinence  will 
ensue.  The  chief  varieties  of  perineal  rupture,  along  with 
the  suitable  methods  of  repair,  are  described  upon  p.  755. 

Inversion  of  the  Uterus 

This  condition  is  a  turning  inside  out  of  the  uterus.  It 
is  one  of  the  rarest  complications  of  labour,  being  only  met 
with  in  from  1  m  180,000  to  1  in  200.000  labours.  Three 
degrees  of  inversion  may  be  described  :  in  the  first  the 
placental  site — i.e.,  the  fundus — is  depressed  so  as  to  bulge 
to  a  greater  or  less  extent  into  the  uterine  cavity  (Fig.  248,  a); 
in  the  second  the  fundus  protrudes  through  the  external  os 
so  as  to  enter  the  vaginal  canal  (Fig.  248,  h)  ;  in  the  third 
the  fundus  presents  at.  or  protrudes  through,  the  vuK'a 
(Fig.  248,  c),  the  inversion  being  complete.  It  occurs  eitJier 
during  the  third  stage  of  labour  or  immediately  afterwards, 
but  it  is  highly  probable  that  the  process  always  commences 
during  the  third  stage,  although  it  may  not  be  recognised 
until  later. 

Caii.ses. — Inversion  may  occur  spontaneouslv  or  may  ))e 
inducrd  by  improper  methods  of  delivering  the  placenta. 
When  sponinneous  it  may  be  due  to  precipitate  labour,  but 
the  usual  cause  is  atony  of  the  wall  of  the  fundus  uteri  ;  by 
straining  efforts  on  the  i)art  of  the  patient  the  relaxed  area 
is  slightly  inverted,  and  the  process  then  proceeds  by  the 
active  part  of  the  uterus  contracting  upon  the  inverted  part 
and  driving  it  onwards  tinvards  the  cervix.  It  is  also  stated 
tliat  spontaneous  inversion  may  be  started  during  the  second 
stage  of  labour  by  traction  exerted  upon  the  placental  site 
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through  a  relatively  or  absolutely  short  umbilical  cord. 
(The  cord  is  said  to  be  relatively  shortenefl  when  coiled  round 
the  body  or  limbs  of  the  foetus.)  It  is,  however,  difttcult  to 
believe  that  traction  through  the  cord  upon  the  wall  of  an 
actively  contracting  uterus  could  cause  inversion. 

Inversion  may  be  induced  during  the  third  stage  by 
endeavouring  to  deliver  the  placenta  by  pressure  on  the 
fundus  or  by  traction  on  the  cord,  when  the  uterus  is  relaxed. 
It  is  probable  that  the  process  is  merely  started  in  this  way. 
and  is  tiien  carried  on  spontaneously  by  uterine  contractions. 


■■pressed  poiterior 
*         wall 


PftrtiaJ  inversion 


Complete  inversion 


Fio.  248. — 'I'lio  Three  Doj,'recs  nf  Inversion 
of  the  I'terus.  The  I'lacenta  i.s  still 
uttiiched  to  the  Uterine  Wall  (Stho- 
niatic).     (nunim.) 


Inversion  is  usually  produced  rapidly,  but  sometimes  apjiears 
to  occupy  several  days  for  its  completion. 

Sjiniptow'i. — I'ain  is  a  constant  symptom.  In  tlie  second 
and  third  degrees  well-marked  symptoms  of  shock  also  occur, 
and  the  pain  becomes  expulsive  in  character.  There  is 
usually  lia-morrliage.  but  it  is  very  variable  in  anniunt.  and 
SL-ldom  profuse.  The  placenta  usually  remains  attached  to 
the  inverted  fundus  ;  when  it  has  oeen  detached  before 
inversion  the  risks  of  profuse  bleeding  are  much  greater. 

Tiie  diagno.-ils  of  this  accident  is  not  difficult  if  the  pa.ient 
i<  secMi  soon  after  it  has  occurred.  In  the  first  degree  it  may 
be  possible  to  palpate  the  fundal  depression  througli  tlie  lax 
abdominal  walls.     When  the  fundus  has  been  expelled  into 
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the  vagina,  abdominal  exaniinntinn  hHows  that  th«'  body  of 
tiu'  utoniH  has  disappeared  from  itH  mirmal  position,  and  the 
cup  formed  by  the  upper  end  of  the  inverted  organ  may 
sometime;;  be  felt  with  the  fingers  ;  on  vaginal  examination 
the  firm  round  swelling  protruding  through  the  cervi.v.  and 
usually  eovered  by  the  placenta,  will  then  be  recognised 
without  difficulty  as  the  inverted  fundus.  Diagnosis  in  the 
third  degree  is  a  simple  matter  when  the  placenta  remains 
attached  ;  but  a  number  of  ca.ses  have  been  recorded  in 
which,  the  placenta  being  detached,  the  inverted  uterus  has 
been  amputated  in  the  erroneous  belief  that  it  was  a  fibroid 
polypus.  Attention  to  the  abdominal  examination  should 
prevent  this  mistake. 

The  prognosis  is  grave  ;  death  may  oc^ur  from  ha'mor- 
rhage  or  from  shock,  which  may  even  prove  fatal  after  a 
reduction  of  the  displacement.  In  .some  cases,  on  the  other 
hand,  the  condition  may  remain  undiscovered,  giving  rise  to 
no  urgent  symptoms  ;  it  then  passes  into  the  phase  of  chrouic 
inversion,  which  is  dealt  with  in  text-books  of  gyncxcology. 

The  treatment  consists  in  the  immediate  reduction  of  the 
displacement  by  taxis  ;  after  careful  antiseptic  preparation 
by  shaving  and  douching,  the  organ  shouM  be  reinverted, 
beginning  at  the  cervix,  and  gradually  returning  first 
the  cervical  part  of  the  uterus,  and  la'  "^  the  fundus.  The 
patient  is  ana'sthetised.  and  one  hand  is  placed  upon  the 
abdomen  and  two  fingers  are  pres.seddown  into  the  inversion 
ring  so  as  to  steady  it.  while  the  organ  is  gradually  replaced 
with  the  fingers  of  the  other  hand  introduced  into  tlie 
vagina.  When  the  displacement  has  been  completely 
returned,  a  hot  intra-uterine  antiseptic  douche  should  be 
given,  partly  for  disinfection  and  partly  to  promote  uterine 
contraction.  The  uterus  should  be  continuously  massaged 
and  ergot  administered  to  counteract  the  tendency  which 
these  cases  s'low  to  inertia,  and  resulting  risk  of  recurrence 
of  the  inversion.  In  the  second  and  third  degn-es  Ww 
placenta  should  be  removed  before  commencing  the 
replacement,  in  order  to  diminish  the  bulk  of  the  b^.dy  to  ])e 
returned  through  the  inversion  ring  :  this  is  unnecessary 
in  the  first  degree.  Occasionally  the  uterus  cannot  be 
returned  by  taxis  ;  hot  douches  should  then  be  used  and 
contiiuious    pressure    applied    to    the    inverted    uterus    bv 
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packing  the  vni^iiia  with  sterile  gauze  under  strict  antiseptie 
precHUtiona.  Aftir  twelve  to  twenty-four  hours  of  con- 
tinuous pressure,  taxis  may  be  repeated  and  will  probably 
prove  successful. 


Ante-partum  Haemorrhage 

By  some  writers  the  term  ante-j)artuni  haniorrha^ie  is 
usedto  include  all  cases  of  ha'morrhage  occurriiis.'  either  in 
connection  with  pregnancy  at  any  period,  or  iu  connection 
with  the  first  and  second  stages  of  labour,     in  this  work 
hjemorrhages  occurring  bf'fore  the  period  of  f(etal  viability 
has  been  reached  have  been  already  dealt  with  as  Disorders 
of  Pregnancy  ;  it  is,  further,  more  convenient  from  a  clinical 
standpoint  to  restrict  the  term  ante-partum  lu-emorrhage  to 
cases    occurring   either   in   jjregnancy   after   the   pciiotl   of 
viability  has  been  reached,  or  during  labour  before  the  birth 
of   the   child.     Slight    cases  of    ante-i)artum    haMUorrhage. 
as  thus  defined,  may  be  due  to  such  conditions  as  fil)roid 
tumours  or  malignant  disease  of  the  cervix,  and  these  con- 
ditions have  been  already  sufficiently  dealt  with.     Occasion- 
ally in  the  iatter  months  of  pregnancy  profuse  ha'morrhage 
may  arise  from  rupture  of  a  varicose  veiji  in  the  vaginal 
wall   or   in   the   vulva.     The.se   cases   are,    however,    quite 
exceptional  and  as  a  rule  severe  |-  ^  -aorrhage  at  this  period  is 
due  to  bleeding //ow  the  placenu.,  site,  and  it  is  with  these 
cases  that  this  section  is  solely  concerned. 

Cases  of  ante-partum  ha-morrhage,  as  thus  defined 
{i.e.  as  bleeding  from  the  placental  site),  are  divided 
into  two  classes,  the  l)asis  of  classification  being  the 
situation  of  the  placenta.  In  one  class  the  placenta 
occupies  the  normal  position— /.e.  it  is  implanted  uj*on  the 
uterine  wall  entirely  above  the  level  of  tlie  lower  uterine 
segment  :  ante-partum  haemorrhage  is  in  this  class  duo  to 
premature  separation  of  the  placenta,  from  local  or  general 
i{i-.case,  or  from  traumatism.  In  the  other  class  the  [ilacenla 
occupies  some  part  or  the  whole  of  the  lower  uterine  segment  ; 
ante-partum  haemorrhage  in  these  cases  will  necessarily  occur 
independently  of  accident  or  ilisfa>c.  iKcau.-i-  tiie  changes 
which  normally  take  place  in  the  lower  scL'ment  before  and 
during  labour  inevital)lv  cause  the  placenta  to  be  detached 
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from  it.  The  former  are  known  as  chhoh  of  Acri>htital 
Ufvmorrhage  :  the  latter  as  cases  of  I'Inreiila  Pm  ria  w 
Unavoidable  Htrmorrhage.  It  must  he  homo  in  mind  that 
the  essential  difffrence  hctwft'n  them  is  the  position  of  the 
placenta  in  the  uterus,  for  traumatism  and  discast-  are  not 
limited  to  the  class  of  so-called  accidental  ha-morrhage, 
but  are  quite  as  likely  to  affect  an  abnormally  situated 

j)lacenta    as    one     nor- 
mally situated. 

Causation.  1 .  We 
have  iust  to  iiU|Uir(', 
what  are  the  causes 
which  lead  to  the  im- 
plantation of  the  placenta 
in  the  loirer  uterine  seg- 
ment !  Recent  observa- 
tions have  made  it  clear 
that  there  ar-  two  dif- 
ferent ways  in  which  it 
may  occur  :  ( I )  the  fer- 
tilised ovum  may  be- 
come imbedded  in  the 
lower  part  of  the  uterus 
when  it  first  enters  this 
organ,  instead  of,  as  is 
usually  tlie  case,  at 
the  fundus;  this  ex- 
planation was  com- 
monly ap[)lied  to  all 
cases  until  a   few  years 


ago  ;  (2)  after  implanta- 


Flti.  24!t.  Hasiil  I'liiOfiitM  I'lii'vin;  tl)<> 
part  of  tlio  Pliut'iita  whicli  is 
attached     to     t!io     [iowcr     I'tfiiiio 

Scj.'IMt'Ilt       is       (lcVl'lo])"ll        ll]HPll        till' 

Decidua  Ba.silis.     (W.'li>tfr.) 

tion  of  the  ovum  in  the 

normal  position,  the  placenta  may  so  develoi)  as  to  become 
attached  in  part  to  the  lower  uterine  segment.  Cases  of  the 
first  kind  are  characterised  by  the  foinuition  of  the  decidua 
basalis.  wholly  or  partly,  upon  the  part  of  tlie  mucosa  whicii 
covers  the  lower  uterine  .segmcjit.  Tn  cases  of  the  second 
kind,  the  placenta  is  developed  in  whole  or  in  part,  in  connec- 
tion with  the  decidua  capsularis  instead  of  the  decidua  l)asa- 
lis  ;  as  the  ovum  grows  large  enough  to  fill  the  uterine  cavity, 
decidua  capsularis  and  decidua  vera  fu.-^e,  and  a  part  of  the 
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placenta  thus  hocomcH  attaclu'd  to  tho  utciine  wall  over  the 
lower  se^inei.t.  The  former  may  be  convenieiitly  ealle.l 
haml  plarenf'i  pnvrUi  and  is  slu)wn  in  Figs.  N"..  24i>  and  2;.o : 
the  <lecidi.a  eapsularis  ean  l)e  elearly  seen  in  the  upper  part 
of  Via.  -'4!>.  and  it  is  obvious  that  the  phuenta  is  formed, 
not  upon  it,  but  upon  the  deeidua  basalis.  The  latter  may 
cmvenientlv  be  called  ai;M/(/«/-  plarenta  pmcia,  and  is  shown 


F„;   •';i().-A  (ivavid  Ct.vns  with  a  Kil.nna  Tumuun     Th..  I'Im.....!.  is 
■  ■  «itiwte.l  ontiivly  in  tlie  l/.wer  ftonno  K-gmont.       -.v  ,  lev.) 

in  Ki>^  •^"Jl  •  here  in  a  three  months'  ovum  it  is  seen  that  the 
.leoichial  space  persists  and  a  portion  of  the  placenta  has 
develoi)ed  upon  the  deeidua  capsularis  on  either  side  of  the 
deeidua  basalis.  In  this  specimen  Webster  described  he  part 
of  the  deeidua  capsularis  upon  which  placental  forn  U.on  has 
occuiied  as  clusdv  resembling  in  vascularity  ancl  general 
appearance  the  deeidua  basalis  adjacent  to  it.  At  a  later 
stage  of  pregnancv  -^  portion  of  the  capsular  placenta  woul.l 


4Sfi 


ABNORMAL  LABOI'R 


lie  U})on  tin-  lower  segment  and  cover  tlio  iiiU'inal  os.  This 
])art  of  the  deeidiia  capsuhiiis  proljahly  fuses  firmly  with  the 
(lecidua  vera,  to  which  it  heeomes  apposed  :  aeoordinglj'. 
wlie:i  detachment  of  this  po'tion  of  the  placenta  occurs,  the 
plane  of  sejiaration   will    pass   through  the  well-developed 


Dlailit.- 


with   jiaccnta 


Junctuji    of  D. CcLpsuiaris 
cind    D.\erci 


Fh  I.  •_'.)!.     (ai'Milar  I'lucfntu  I'ri'Vm,  Lateral  Variety.     Imdiii  n  I'luzcn 
S'ctioii.     iCiiiroMCL' ■\Vob>tcr.) 


cavernous  layer  of  the  decidua  capsularis,  leading  to  more 
or  less  serious  luemorrhage. 

It  seems  probal)le  that  further  observation  will  show  that 
cases  of  complete  placenta  pravia  are  always  basal  ;  eases 
of  ])artial  or  marginal  placenta  pra-via  may  be  either  basal  or 
capsular,  it  is  possible  that  some  eases  are  partly  basal  and 
partly  capsular. 

The  explanation  cannot   be  carried  further  than  this  ; 
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we  do  not  know  what  are  the  eonditions  uhieh  lead  t..  the 
formation  of  a  capsukr  phveenta,  or  to  the  orighuU  nnplan- 


M/irfP  CERVIX 


K„.    2V'       Fro/,  n  S,.,tlou  ol  a    Wuum.i  who  .  ..•.!  ;;    IL-norrlia^^o  ,1,  o 
to  T'l.'e  .h    I'niniM.     Tho   .vrvix    is    ,mrtly    ililat.a    tho    l.lmvnt. 

Aiiatomv  of  LuIm'Ui-.  ; 
tation  of  the  ovu.n  upon  the  lower  part  of  the  uterine  wall 
instead  of  near  the  f.uMlus.     Clinieal  evi.lenee  show,  that 
mnltiparitv,   especially   when  associated   with  rapi  I  c,  ild- 
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■'  bearing,  is  a  powerful  predisposing  cause  ;  there  is  a  certain 
amount  of  evidence  also  that  chronic  endometritis  and  fibroid 
tumours  may  stand  in  the  same  relation  (Figs.  8;')  and  2")(»). 
It  will  be  observed  that  each  of  these  three  conditions  is  asso- 
ciated witli  enlargement  of  the  uterine  cavity.  Under  normal 
conditions  the  uterine  cavity  is  jjotential  only  :  when  dilated 
to  form  an  actual  cavity  it  is  obvious  that  the  fertilised  ovum 
may  descend  into  the  lower  segment  before  it  becomes 
embedded.  The  i)lacenta  it.self  is  frequently  al)normal  : 
extensive  areas  of  degenerated  villi  nuiy  often  be  found 
(placental  i>ij'arcf.s).  and  the  cord  often  has  a  marginal  or 
velamentous  insertion.  Tlie  nutrition  and  develoi)ment  of 
the  ftt'tus  are  unatfected. 

Given  a  low  implantation  of  the  placenta  it  is  impossible 
for  labour  to  take  jjlace  without  luemorrhage.  for  wlien  the 
lower  uterine  segment  dilates  and  the  cervix  opens  during 
the  first  stage,  the  placenta  will  inevitably  become  in  j)arf 
or  wholly  detached,  and  l)leeding  will  occur  from  the 
lacerated  placental  vessels  in  tlie  uterine  wall  (Fig.  2r)i>). 
Hence  this  kind  of  ante-part um  iiicniorriiage  is  often  luvmed 
I'naroidahlc,  Hamorrhage.  But  the  low  position  of  the 
])lacenta  is  not  the  only  pos.sible  cause  of  ha-morrhage  in 
such  cases,  for  traumatism  or  local  disease,  such  as  will  be 
described  in  the  next  paragraph,  may  atfect  a  j)lacenta 
pra'via.  and,  by  causing  partial  detachment,  nuiy  lead  to 
ha'inorrhage. 

2.  With  regard  to  accidental  hatnorrhage  considerable 
uncertaijity  still  exists  a>  to  the  relative  importance  of 
injury  and  disease  in  causing  separation  of  the  normally 
situated  ])lacenta.  Instances  are  rare  in  which  it  can  be 
attributed  solely  to  direct  injury— e.j/.  a  kick  on  the  abdomen 
or  a  fall  :  but  there  is  no  doubt  that  such  injuries  may  cause 
separation  of  a  healthy  placenta  from  its  normal  attach- 
ments. It  is  probable  that  a  sudden  rise  in  intra-abdominal 
pressure,  produced  for  instance  by  an  unusual  muscular 
efit'ort  or  severe  coughing  or  vomiting,  may  detach  the 
placenta,  when  local  di.sease  weakenitig  its  attaclunents 
exists,  and  therefore  in  these  cases  both  injurj'  and  disease 
are  factors  in  causation.  In  other  cases  the  Inemorrhage  is 
absolutely  spontaneous  and  must  be  attributed  solel\  to 
disease.     It  is  somewhat  of  a  reproaih   to  obstetrics  that 
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.out  knowledge  of  the  nature  of  tlie  diseases  which  cause 
....idental  haemorrhage  is  so  unsatisfactory  and  incomplete. 
The  most  that  can  be  said  is  that.  u})on  evidence  not  always 
convincing,  the  following  are  luiieved  t..  he  the  most 
important  : 

Chronic  Brighfs  disease. 

Anannia. 

Purpura. 

Syphilis. 

Cardiac  disease  (especially  mitral  lesions). 

Fibroid   tumours   of   the   uterus    (when 

interstitial). 
Decidual  endometritis. 

It  must  be  admitted  that,  except  in  the  case  of  chronic 
nephritis,  the  evidence  that  these  comlitions  alone  can  cause 
acci(h>ntal  luemorrhagc  is  inconclusive.     Histological  exami- 
nation of  the  uterine  wall  after  death,  or  better  after  its 
removal    by   operation,    has   so   far   failed    to   reveal    any 
structural  changes  to  which  the  luvmorrhage  may  !)<>  attri- 
buted.    In     cases     of     concealed    accidental     luemoirhage 
interstitial  bleeding  has  been  found  in  the  muscular  wall, 
but   this  is  probablv  the  result   of  over-distension   of  the 
organ  and  is  not  related  to  the  original  Iwemorrhagc-  from 
the  placental    site.     It    has    also    been    suggested    that    a 
very  short  cord  may  be  the  cause  of  hsemorrhare  during 
the'  second  stage  of'  la,)>ur.  from  traction  on  the  placenta. 
It    is    believed    that    nervous    shock    may    initiate    it    by 
exciting   a  sudden  and   violent    uterine  contraction,    suffi- 
ciently powerful  to  causi  slight  separation  of  the  placenta. 
Multiparitv   is   a    powerful    predisposing    cause,    and    the 
cMvat    maj'oritv   of    cases   <  ccur   in    feeble   ami    debilitated 
women.     It    is    according',/    much   coinnoner   in   hospitals 
than  in  private  practice. 

3  The  question  next  arises,  why  does  ante-partum 
Inemorrhage  always  occur  when  the  placenta  invades  the 
lower  uterine  segnu-nt.  and  not  when  it  occupies  the  normal 
situation  I  The  answer  will  be  found  in  the  ditferent 
functions  of  the  upper  and  lower  parts  of  the  body  of  the 
uterus.  The  upper  part  plays  an  active  role  m  labour 
un.lertjoing  intermittent  contracions.  and  i)rogressive  and 
continuous  retraction.     The  attai'hment  ot  the  placenta  to 
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this  j)art  of  tlic  uterine  wall  is  not  affected  by  the  normal 
eontraetions  of  the  lirst  and  second  stages,  for  although  these 
doubtless  entail  a  slight  diminution  in  the  superficies  of  the 
uterine  wall,  this  diminution  is  not  suflScient  to  disturb  the 
l)lacental  attachments.  Retraction  causes  more  extensive 
reduction  of  tiie  superficies  of  the  uterine  wall.  l)ut  until  the 
body  of  the  tVetus  has  been  expelled  retraction  is  oidy  slight 
in  normal  labour,  and  therefore  the  p'  oenta  is  able  to  main- 
tain its  attacliments.  The  lower  part  of  tlie  uterus,  on  the 
other  hand,  plays  a  pa.ssive  role  ;  no  contractions  occur  in 
it.  but  it  gradually  becomes  stretched  tluring  the  stage  of 
dilatation  so  tliat  its  superficial  area  is  greatly  increased,  and 
its  shape  altered  from  that  of  a  section  of  a  hemisphere  to 
that  of  a  cylinder.  The  placenta  is  unable  to  expand  \\\ 
correspondence  with  the  stretching  of  its  site  of  attachment, 
and  th','  consequence  is  that  the  uterine  wall  becomes 
progressively  torn  away  from  the  placenta,  and  hemor- 
rhage then  occurs  from  lacerated  utero-placental  vessels. 
Hiemorrliage  is.  accordingly,  said  to  be  unavoidable  m 
placenta  pnevia. 

But  liow  can  we  account  for  the  occurrence  of  bleeding 
he  fore  the  onset  of  labour,  in  cases  of  j)lacenta  pra'via  '.  It  is 
j)()ssil)Ie  that,  in  a  certain  proportion,  disease  of  the  placenta 
or  traumatism — direct  or  indirect — may  explain  it.  In 
may  cases,  however,  the  bleeding  appears  to  be  due  solely 
to  the  abnormal  situation  of  the  placenta.  A  physiological 
explanation  of  these  cases  has  been  suggested  by  Pinard — 
viz.  that  during  the  last  few  weeks  of  pregnancy  the  inter- 
mittent uterine  contractions  become  gradually  stronger 
(they  are  certainly  more  easily  palpable),  although  they 
remain  paiidess  and  unpereeived  by  the  mot.her.  Upon  the 
lower  segment  these  contractions  exer.-ise  a  dilating  force, 
which  may  be  sufficient  to  cause  slight  separation  of  the 
placenta  and  more  or  less  profuse  hannorrhage.  In  support 
of  this  explanation  may  be  cited  the  clinical  fact  that  a 
degree  of  dilatation  of  the  internal  os  sufficient  to  admit  one 
finger  is  met  with  in  the  last  few  weeks  of  pregnancy. 
fre(juently  in  multipara*,  occasionally  in  primigruvida'. 
Webster  has  suggested  an  anatomical  explanation  -viz.  that 
wluii  lueiHorrhage  occurs  before  term  wc  have  to  do  with  a 
capstdnr    :>lacenta    pnevia.    in    wliieh    the    fusion    between 


1- 


^mmm 


I'LACEXTA    IMi.EVIA 


401 


(locidua  vera  and  (U'cidiM  c-apsu 


hi.is  lii«s  not  Ihh";i  vi'iy  tinn 


iitioii  of  tlu>  two  (l..c-i(Uial  layers  readily  occurs. 


1.   Plncent't    pnri 


Id. 


Tin-  extent   of 


hence  separ 

leadmg  to  ha'niorrhagi\ 

Morbid   Anatomy.-    -■   -  . 

the    area   which    the   placenta   occupies   in    the    lower  s(.g- 

inent  varies,  and  thn-e 
degrees  are  accordingly 
distinguislied  :  (1)  The 
placenta  may  occupy 
the  whole  of  the  lower 
segment,  its  centre 
being  situated  anproxi- 
mately  over  the  inter- 
nal OS  ;  this  is  called 
central  phiceuta  provia 

(Figs.  250  and  2"):}).    In 
clinical  practice,  cases 

are    called    cenlml    in. 

wliich      the      placenta 

completely  covers   tl.e 

OS  and  the  margin  can- 
not be  reached  by  the 

finger.       (2)    It      may 

occupy  approximately 

one-half  of   the   lower 

segnu-nt.  the  placenta 

covering  the  uivdilated 

internal    os  ;     this    is 

called    lateral    placenta 

pro'via   (Figs.  252  and 

254).      (3)  It    may  be 

attached   only   to   the 

upper     part     of     the 

lower  segment   on  one 

side,  so  as  to  lie  com- 
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Lower  Vtcriii"  Sc'riueiit.     (liuiuiii.") 


Dletelv  above  the  level  of  the  internal  os ;  this  is  called  mnginal 
placenta  prcvvia  (Fig.  251).  It  will  be  obvious  that  in  each 
variety  the  placenta  to  a  greater  or  less  extent  also  overlaps 
the  safe  zont—i.e.  the  uterine  wall  above  the  upper  limit  ot 
(lu.  lower  segment.  Thi  .nvn.nt  of  luvmorrhage  met  with 
depends  mainly,  if  not  entirely,  upon  the  extent  of  placental 
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site  which  is  hiid  bare  in  the  process  of  dihitjilioii  ;  accord- 
ingly there  will  generally  be  the  greatest  amount  with 
central,  the  least  with  marginal,  placenta  prajvia.  And 
further,  inasmuch  as  the  central  variety  offers  a  mechanical 
obstacle   both   to  the  expulsion  of   the  fcetus  and   to   the 
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Os  externum 


I'lii.  254.  Lateral  Pliiceiitn  I'ncvia;  tlio  Placi-ntM  ovcrljq.^  the  Os 
Intt-nuiiu.  wliich  is  imrtly  dilated.  Fioin  a  I'lozou  Section. 
(Ahltfld.) 

performance  of  any  =ntra-uterine  operation,  it  is  the  most 
difficult  to  deal  with. 

P^om  clinical  evidence  there  is  reason  to  believe  that  the 
wall  of  the  lower  segment  is  unusually  weak  and  friable  when 
the  ])iaccnta  is  in.serteil  u\nm  it  ;  no  abnormal  thinning  has 
been  detected  in  frozen  sections  (Fig.  252),  but  the  develop- 
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,nent  in  it  of  the  large  .ub-placental  venous  singes  ivrobably 
lessens  the  resisting  power  of  the  utern.e  wall.     Ihe  piactical 
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Blood  escaping 
from  cei-vix 

Fi.i.  o,-,,-,._c„„c(m1.m1  A.cidental  II.Tiuonlia-e. 
(Varnier.) 

result  is  that  n.pture  of  the  lower  segment  is  very  readily 
caused  by  intra-uterine  manipulations. 

2  Acchhntal  Wtmorrhage.^  It  .s  rarely  the  ease  that  the 
.>ntire  placenta  is  separated  from  the  ulerine  -^^ ^ 
dental  ha-morrhage,  although  this  oceurrenee  is  sho^^n  (from 
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nature)  in  Fig.  255  ;  here  a  very  large  efifusion  was  formed 
behind  the  jjlaeenta,  which  resulted  in  the  death  of  the 
I)atient  from  internal  hemorrhage.  Separation  of  a  portion 
only  of  the  placenta  is,  however,  quite  enough  to  cause  very 
severe  bleeding.  Usually  the  effused  blood  esca^jcs  under 
the  ])lacental  margin  and  makes  its  way  between  the  mem- 
l)ranes  and  the  uterine  wall  down  to  the  internal  os,  whence 
it  passes  through  the  cervix  into  the  vagina.  If  the  ha-mor- 
rhage  is  accompanied  by  labour  i)ains,  this  will  nivariably 
occur,  the  effused  blood  being  expelled  from  the  uterus  by 
the  contractions. 

It  is.  however,  not  uncommon  for  retention  of  blood 
within  the  uterus  to  occur  during  accidental  luemorrhage, 
and  it  will  be  generally  observed  that  a  considerable  mass  of 
blood-clot  accompanies  or  immediately  follows  the  expulsion 
of  the  placenta  in  a  case  of  free  external  bleeding.     In  very 
rare  instances,  however,  almost  the  whole  of  the  effused 
blood    is   thus   retained,   leading  to   the  condition   known 
clinically   as   concealed   accidental   haemorrhage.     The    most 
important  cause  of  this  retention  is  probably  weakness,  loss 
c2  tone,  or  loss  of  excitability  of  the  uterine  muscle,  which 
results  in  complete  absence  of  uterine  contractions.     Accord- 
ingly the  uterus  distends  easily  to  accommodate  the  effused 
blood,  and  in  time  the  muscle  becomes  completely  j)aralysed 
from  great  over-distension,  and  unable  to  respond  to  any 
stimulus    whatever.     Other    conditions    may    favour    the 
occurrence  of  concealed  haemorrhage,  such  as  { 1 )  morbid 
adhesion  of  the  placental  margin,  leading  to  the  formation 
of  retro-placental  ha>matoma  ;    (2)  morbid  adhesion  of  the 
membranes  around  the  internal  os,  preventing  the   blood 
from  entering  the  cervical  canal.     Sometimes,  in  concealed 
hemorrhage,  the  amnion  is  ruptured  by  the  effused  blood, 
so  that  lilceding  takes  place  into  the  amniotic  sac  :    more 
often  it  is  found  between  the  placenta  or  membranes  and  the 
uterine  wall.     There  is  usually  a  little  external  bleeding  in 
concealed  accidental  ha>morrhage  (Fig.  255).     In  placenta 
previa  there  is  no  concealed  l)leeding. 

It  will  be  clear  from  the  above  that,  in  addition  (o 
external  and  concealed  accidental  hemorihage.  a  thiifl 
variety,  partly  external  and  partly  concealed,  may  i)e 
described. 
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Symptoms  and  Influence  upon  Labour.     1.     lun-  is  ....In 
„ue  symptom  of  placcvfa  pravia^yiy..  visible  luvmonLajr. 
This  ^vmpto.n  mav  make  its  appearance  in  prejjnaney.  hut 
.eldom  before  the"  twenty-eighth  or  thirtieth  week,  up    o 
which  period  notliing  oeeurs  to  i.»li<ate  the  e.x.stenee  of  the 
abnormality.     There  is  no  doubt  that  nmny  eases  o    abor- 
tion occurring  between  the  for.nat.on  of  the  placenta  and 
the  period  of  f.etal  viability  may  be  due  to  placenta  pra-v.a^ 
In  those  cases,  howev.-r,  the  treatment   is  s„ni)ly     hat  of 
anv    abortion  ;    the    position    occupie.l    by    the     phu.-n  a 
cannot  be  clinically  recognised,  and  does  n..t  .nt.uencc-  the 
question   of   management.      From   a    practical   standpo  nt 
they  therefore  belong  to  a  different  class  f .om  that  now  unde. 
consideration.     If  a  placenta  pra-via  su..es^nlly  V-^-^-^^ 
fourth  month,  there  is  apparently  little  tendency  to  fuith. 
iK.morrhage  until  the  twenty-eighth  week  is  reached.      1  lu' 
bleeding  is  not  accomi)anie<l  by  ,min.  unless  labour  sta.ts 
.inn.ltaneouslv  ;     the  effused  blood  is  arterial  an.l  may  b. 
profuse  in  quantity.     The  onset  is  usually  spontaneous,  and 
often  occurs  daring  sleep  ;     but.   as  already   -f^^^^J: 
history  of  traumatism  may  be  met  with.     Ihe  hist  attack 
may  cease  spontaneously   in  a  few  hours,   but  there  is  a 
nialked   tendency  to  recurrence,  and    by  repeated  ha>mor- 
rhages   at   intervals,  the  patient    may  become   exsanguine 

before  labour  sets  in.  ,  i        «    .♦  .,i 

The  general  course  of  labour  is  unfavourably  atUuttcl 
by  placenta  pra^via  as  follows  :   (1)  Labour  is  usually  prema- 
tm-e,  and  as  the  capacity  of  the  lower  uterine  segment  is 
diminished,   the  presentation   is  frectuently  abnorma.  ;     in 
3r.2  eases  lecordcd  by  Biirger  and  G.af  the  presentations 
were-vertex    60-2    per    cent.,    transyerse    211    i.er    cent^ 
breech  (all  varieties)  '..^  per  cent.,   hut   the  proportion  of 
transyerse  presentation  in  this  series  is  probably  unusual  y 
high  •    (2)  the  stage  of  dilatation  is  prolongc-d  owing  tu  the 
dc^Hcicnt  formation  or  entire  absence  (in  central  caso)  ot 
the  natural  dilator-^the  bag  of  waters  ;  ('^)  when  the-  ha'iuoi- 
rhage  is  severe,  uterine  exhaustion  (secondary  inertia)  may 
set  in  ■    (4)  interference  is  frequently  required  to  arrest    he 
bleedins    temporarily    or    to     terminate    labour    rapic  ly  : 
(5)  consequently  there  is  increased  risk  of  serious  laceration 
of  the  cervix  and  lower  uterine  segment;    (G)  puerperal 
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septic  infection  is  a  relatively  frequent  sequel,  Ix-Jnj; 
accounted  for  partly  by  the  fre(piency  of  opcrativ(>  inter- 
ference and  of  serious  cervical  tears,  and  i)artly,  as  is  well 
recognised  from  diminution  in  the  patients  powers  of 
resistance  to  infective  processes,  brought  al)out  by  loss  of 
blood  ;  (7)  the  life  of  the  foetus  is  jeopardised  by  premature 
sejiaration  of  the  placenta,  which  may  cause  as])hyxia 
(p.  <i33),  by  prolapse  of  the  cord,  or  by  the  interference 
required  to  termiiuite  laboiu-. 

During  tlie  first  stage  of  labour  haemorrhage  proceeds 
either  continuously  or  in  irregular  gushes  ;  or  the  vagina 
may  become  filled  up  with  masses  of  blood-clot.  Towards 
the  end  of  this  stage  the  hsemorrJiage  abates,  because  the 
presenting  part  compresses  the  placental  site  in  passing 
through  the  dilated  lower  segment.  After  the  expulsion  of 
the  body  the  placenta  becomes  completely  detaclied.  and  is 
usually  expelled  immediately  after  the  child.  Unless 
secondary  uteriiu'  inertia  sets  in,  the  bleeding  then  ceases. 

2.  Accidental  hfvmorrhage  is  characterised  either  by 
external  bleeding  or  by  the  signs  and  syrr.pioms  of  concealed 
uterine  hnmorrhage.  It  is  probable  that  many  ca.ses  of 
abortion  occurring  after  the  third  month  are  due  to  detach- 
ment, by  traumatism  or  disease,  of  the  normally  situated 
placenta,  and  the.se  are  technically  cases  of  accidental 
hemorrhage.  It  is.  fiowever.  convenient,  as  already  ex- 
plained, to  restrict  this  term  to  ca.ses  occurring  after  the 
period  of  viability  of  the  foetus  has  been  attained.  It  is 
therefore  obvious  tliat  in  cases  of  accidental  ]ia>morrhage. 
with  external  bleeding  coming  on  during  the  seventh  or 
eighth  month,  the  symptoms  will  closely  resemble  tlio.se  of 
placenta  pra'via.  Even  if  a  history"  of  traumatism  is 
obtained,  it  does  not  necessarily  follow  that  tlie  case  is  one 
of  accidental  ha>morrhage  :  the  differential  diagnosis  can 
only  be  made  in  the  manner  to  be  described  later  on. 

In  concealed  accidental  luemorrhage  we  have  one  of  the 
most  serious  accich'uts  that  can  possibly  happen  to  a  preg- 
nant woman.  In  a  severe  case  there  is  a  fairly  characteristic 
train  of  signs  and  .symptoms,  which  are  due  to  two  factors  : 
(1)  Loss  of  blood.  (2)  ovcr-di.sten.-^ion  of  ilk-  uterus.  Tlie 
general  symptoms  caused  by  internal  bleeding  have  been 
referred  to  in  connection  with  tubal  pregnancy  (p.  190),  and 
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need   n..t   be   .lescribed   again.     The   oec-urre.ue   of   .m.^or 
degrees  of  eoncealed  hemorrhage  .nay  so.net.me.  be    lug 
Zia  bv  noting,  in  an  apparent  case  of  external  ---   -^  ; 
that  the  degree  of  constitutional  d.sturba.u-e  .s  d.spropor 
ao  to  the  amo«.xt  of  blood  lost.     In  a  severe  case     t 
".ceale.1   bleeding  the  constitutional  a.sturb.mce  ; 

found.  Over-distension  of  the  uterus  causes  sexeu  < 
•  "uous.  and  increaMUg  abdominal  pa.n.  /o-'"'-  ^  f. 
Ihock  The  Uterus  itself  increases  rap.dly  .n  sr/.e.  ami  n  a 
W  hours  may  become  large-  enough  to  d-.splace  the  d.a- 
2ar  ml  embarrass  the  respiration.  On  exanuna  .on 
^;Xo,He.  it  will  be  observed  that  the  "t^n.-  -b^ 
urge,  a..d  te..der,  a..d  so.neti..u.s  so  tense  '^«  •;'^/. 

wot,de,v  i..  consistcce  ;    ..o  co..tract>o..s  ca.v  be  '"'^"l     '"    ; 
he  fa^tal  parts  can..ot  be  detected  ,.<n-  the  sou.uls  o 
Btal  heart  heard.     If  progressive  increase  ...  s..e  ot  tlu 
^^1,  in  the  course  of  a  few  hours,  ca..  also  »>^  j-;^;;  ^  j 
he  presc.ce  ot  concealed  bleedi..g  is  certa....     Oix  va^   a^ 
^.llination  a  little  bleedh^g  from  tl.e  ..ten.s  wdl  .jsually   ^ 
detected,  although  in  rare  cses  there  .s  ..one^       h     tu 
perature  will  be  sub.ior.nal. t..e  ,,u  se  w.  I  be  .ap.  ^    -n      •-    ■ 
!here  will  be  pallor,  or  absolute  blanch...g  ot  the  sk...  an.l 

mucous  me.nbrai\es.  .w.,.i>m- 

(Wcealed  accidc.tal  hannorrhage  .s  „.var.abl>    ac  n 

vvuued  by  complete  pa.alysis  of  the  uter...e  .nus.le  ,    t  u 

^;!^"x  i   '.sually  u..dilated,  and  ...t  o.dy  an-  th-cMjo  s,>o  - 
'x.eous  uterhie  co..tractions,  but  it  .s  extre...e  y  d.lhc  .It  to 

Xl^f^ny  response  to  the  ordi.mry  ...ethods  ot  -x..tat.<.. 

cLrlv  a  certain  resembhu.ce  ex.sts  betwee..  th.s  co,.  h- 
t^on  and  tonic  uterine  contraction  (see  p.  449).     l.>  co..ceal^ 
.a.morrhage.  however,  tl.e  uterus  is  larger  tha..  ....r...al.  bu 

■r;:::'  extraction  it  is  much  smaller  ;  -^^  j  -'^^  ;^ 
iuter..al  hemorrhage  are  consp.cuous  .n  t'"' ^"  "/  .''\;  ,"^ 
latter  the  signs  are  those  of  '  obstetr.c  exhaust.o..  u  h 
io.ne  re  of  'temperature.  Lastly,  in  to...c  7-tract.o  I  e 
cervK  is  always  co.xsiderably  dilated,  a..d  the  preset  ...g 

^' •  ^acted^hile  ...  eo..cealed  K-^-'X^ W  :::^  ^ 
L  ill  and  the  prestation  obscure.     Accord...gl> ,  error. 

divno^is  need  not  occur.  . 

„,,,.'"  mraWy  .ff.-.*-l,  m>  very  m,.ch  the  same  manu.T  as  ,u 

K.M. 
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P  acTMta  j,ra.via.     But  nuuJ.  grniter  variuti.,u  in  the  amount 
ot  hH.nu.rrhage  is  met  with  in  the  former  than  in  the  hitter  • 
iiiany    eases    „f    aeeidentai    haemorrhage    are    trivial     \nu 
|)'aeenta  pracvia  is  nearly  always  serious.     Labour  is  usuallv 
premature  :   t.Mlious  from  p„rfiiil  uteriiu"  inertia  :   .lang.-rou. 
o  th.-  mother  on  aeeount  of  loss  of  hlo,„l.  and  on  aeeom.t  ot 
he  frequent  nee.-ssity  for  operative  .nterierenee  inereasin.^ 
the  risks  of  sepsis;    dangerous  to  the  ehild  from  risks  of 
aspl.yxia   hy  premature  s.-parati.m  of  the  plarenta    or  of 
".jury  during  intra-uterine  operations.     (Jenerailv  speakin-r 
aeeidentai  ha-morrhage  does  not  >how  the  same  tendenev  to 
reeurrenee  as  plaeenta  prauia.     Although  recurrences  eiiher 
»«■»'"•••  labour  or  when  labour  s(.ts  in  are  common,  th.-v  arc- 
by  ....  means  invariable,  as  in  the  case  of  placenta  pnVvia 
t  ases  are  accordingly  „ot  infrequent,  in  which,  after  a  single 
slight  or  moderate  bleeding  of  the  accidental  tvpe.  pregnancv 
IS  comp  ete,l  and  labour  brought  to  a  clo.se  without  furthe'r 
iia^norrhage. 

Differential    Diagnofis.- -The.    differential    diagnosis    be- 
nveen  placenta  pra-via  and  accidental  luemorrhage  can  onlv 
be  made   by  recognising  in  tlie  former  that   tiie  placenta 
occupies  the  '  ,wer  uterine  segment.     It  is  said  that  this  mav 
sometimes  be  .lone  by  palpation  and  au.scultath.n  ner  ahdo- 
>nen.  but  this  is  .loubtful.     When  the  cervix  is  closed  it  mav 
be  surmised  that  the  placenta  occupies  the  lower  seginen"t 
from  the  consistence  of  the  uterin,>  wall  as  felt  through  the 
vaginal  tornices  ;   an  unusual  extent  of  soft  boggy  resistance 
may  here  be  felt,  obscuring  the  presenting  part,  and  making 
th<'  detection  of  ballottement  difficult.     The  presence  of  tlu- 
placenta  in  the  lower  segment  interfen-s  with  the  descent  of 
he  presenting  part,  and  renders  engagement  of  the  head  in 
l.e   bnm    before   labour  impracticable.     If.   therefore,   the 
head  IS  f,,und  engaged,  the  ca.,,  is  more  likely  to  be  one  of 
accidental  lueniorrhage. 

The  only  conclu.sive  method  i.s  to  pa.ss  the  finger  throuah 
he  internal  os.  when  the  placenh,  can  be  recognised  Us  .lirctt 
touch.  It  the  edge  of  the  plac.  nta  is  within  reach  it.;  recog- 
nition by  the  finger  is  fairly  ea >y.  from  its  rounded  contour 
anrl  the  sharp  line  of  transference  from  placenta  to  mem- 
branes. WJ.on  the  edge  cannot  be  reached  a  little  care  is 
rcquirccl  to  di.<tingui.sh  retahied  blood-clot  from  plac-ntal 
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,i.sm..  the-  mud.  nn.atcr  friability  ..t  th.-    orm.r  In-.n,  the 
,.,,i,f     „in,  of  .li>tin,-ti.m  hc-tworn  tln-m.      I  Ins  nu-t ho.l  .s   ot 
e..,rs..  oulv  applic-ahU.  wlu-u  tl.c  int.rual  os  has  bo.un    o 
\.j,,,  .     ,nit    after   a   severe   ha-rnorrha^c-   there   .s   usv.a  In 
M.Hieient   .lilatati..u  for  the  .liagnosis   tc  he   ma.h.   ...   tins 
,     n..c.r-    .l..ri..K  laho.ir  ....  clifheulty   will   he  ....eo....tere. 
:  ^  in  n.ar,i:;U  eases  early  i..  labour,  whe..  tl.  plaee.Ua^ 
il,.',nav  lie  so  far  away  fro...  the  os  as  to  be    -V'-*;  ' 
n-aeh  of"  the  fi..ger.     Whe..  the  ,.laee..ta  ea....<.     be  felt  .. 
„,,   lower  seg.,.e..t    the  ease   must    be   regan  .-.     as  o..e  of 
:;,,ia.nt,.l    hu>morrhage.     Cases   of    eoneeale.l    ha....orrhage 
are  never  due  to  i.laee..ta  pra'Via. 

-Ireatment  before  labour.-    Befo.e  lahou.'   sl.^ht  ea  e    o 

arn^le.lal  f.e.,orrho       >ld  in  the  fust   plaee  be  treat e 

,v   palliative   measu  ....     Complete   .est   ...   bed   shouhl   be 
fo      .1,  a..d  conti.u.ed  for  at  least  a  week  after  all  bleed...« 
.as    eas;d  ;   a  daily  aperient,  and  light  <liet  w.thout  st..nu- 
U      shou  d  be  enjoined.     Sechvtives  will  be  ...d.oate.l  ... 
Inost'eases,  so...e  form  of  opiu.n  being  u..doubtedly    he  .n.,st 
useful      E.got  has  bee.,  advised  m  small  doses-  0  to  -0 
;;  •,;,..  of  U.p.id  extraet  three  times  a  day      Imt  .t^s^very 
doubtful  whether  it  exerts  any  appreciable  effect.     A  hv p 
dermic  injection  of  ]  g.ain  of  .norphia  may  l'^  given  ui  the 
:;  i,.sta!.ce,  and  repeated  in  doses  of  i  grain  .f  the  hleedn.g 
,o,tin,.es.     In  cases  where  the  a.nount  of  exte.nal  loss    s 
.h.d.t     a   careful   watch   sho,.ld   be   kept  for   the   s.g..s   o 
eomealed     bleedh.g.     Recur.ence     of     bleed,..g     does    .k. 
necessarilv  take  place,  a.id  even  when  labour  occu.st  he 
„,av  be  ..o  ...ore  ha-mo,  rl.age.     Palliat.ve  treatmc.t  s.o  .1 
not"  be  conti....ed  for  .nore  than  twe..ty-four  ho..rs.  whe.i   t 
fail-  to  co,.t.ol  bleedi..g.     After  a  si..gle  severe  ha....or.^hag 
labour   usuallv    sets   i..    spo.itaneously.    unless   the   ..ter..u 
muscle  becomes  paralysed  from  over-distens.o.i. 

In  the  case  of  phcenla  praria,  the  san.c  l...e  of  treatment 
sho,.ld  ,.ot  be  adoptcl  unless  the  patient  ca..  be  kept  ....der 
eo..t.nuous  observatio...  a.id  assistance  is  ava.lahle  ..  the 
e  "nt  of  a  serious  .-ecrrenee  of  bleedh.g.  Otherw.se,  labour 
should  be  at  o..ce  i..d..ced,  even  after  a  si...le  hannorrhage, 
fo  ...  piaee.ua  p.*via  th^-  rcurrenoe  of  b  eedn.g  e;  he. 
l,.,ore   I  duri..g   labour  is     „.v.tablewh.le   n.  acc.de  ta 

.tfe   .t    is  not.     Th     .K?st   method   ot   induction  is 
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the  use  of  de  Kibes'  bag,  with  version  later  on  if  necessary 
(vide  infra). 

Management  of  Labour.— The  management  of  labour 
comi)licated  by  ante-partum  htemorrhage  must  be  guided  by 
the  following  jjrinciples  :  (1)  In  all  severe  cases  the  imme- 
diate indication  is  to  control  the  bleeding,  and  then  to  delav 
delivery  until  there  has  been  time  for  the  patient  to  recover 
from  the  shock  of  a  severe  ha?morrhage,  and  for  the 
labour  to  make  progress  ;  (2)  permanent  arrest  of  the 
haemorrhage  can,  however,  only  be  ensured  by  complete 
emcuation  and  retraction  of  the  uterus ;  therefore  the  risk  of 
recurrence  will  continue  until  delivery  has  been  co-npleted  ; 
(3)  in  urgent  cases  the  chances  of  the  child  surviving  are  so 
slight  that  treatment  may  be  directed  solely  to  the  interests 
of  the  mother. 

Temporary  arrest  of  hcernorrhage  is  much  more  practicable 
in  placenta  praevia  than  in  accidental  haemorrhage  ;  in  the 
former  the  placental  site  in  the  lower  uterine  segment  is 
accessible  from  the  vagina,  and  may  be  subjected  to  direct 
compression  in  various  ways  ;  in  the  latter  the  placental  site 
cannot  be  localised  and  is  inaccessible  to  direct  compression. 
The  effect  of  uterine  contractions  in  the  two  cases  is  also 
different :  in  placenta  praevia  the  lower  segment  is  progres- 
sively dilated  and  the  placental  site  i)rogressively  denuded 
by  the  uterine  contractions,  which  accordingly  tend  to 
increase  the  bleeding,  until  that  part  of  the  placenta  whicii 
occupies  the  lower  segment  is  completely  detached  ;  in 
accidental  haemorrhage  each  contraction  temporarily 
diminishes  the  maternal  blood-flow  to  the  placental  site,  and 
accordingly  tends  for  the  moment  to  check  bleeding.  Uterine 
contractions  are,  in  point  of  fact,  the  only  means  we  pos.sess 
of  temporarily  controlling  accidental  haemorrhage,  and  treat- 
ment is  therefore  directed  to  exciting  them  to  the  greatest 
possible  activity.  In  both  varieties  of  ante-partum  haemor- 
rhage, elevating  the  foot  of  the  bed  for  10  to  12  inches  is 
believed  to  check  the  bleeding  slightly  and  is  usually 
practised. 

Treatment  of  Severe  Cases  of  Placenta  Praevia.  In 
])ractically  all  ca.ses  of  ])Iacenta  ])ravia  in  which  considerable 
bleeding  has  occurred,  whether  in  labour  or  not.  the  cervix 
will  be  found  to  be  sufficiently  dilated  to  admit  one  finger  <jr 
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sometimes  two  fingers.  Two  methods  of  treatment  are  then 
avTuable,  either  of  which  will  immediately  arrest  hleedn.g  by 
^pressing  the  placental  site,  and  will  also,  after  an  mterval 

xX  labour.  These  methods  are  («)  pulling  ^^own  a  leg  so 
as  to  plug  the  lower  uterine  segment  and  cervix  Mh  the 
;:«brU;  (6)  introducing  the  M-|anc  dda  o.^^ 
de  Ribes  into  the  uterus  so  as  to  produce  the  .amt  tttects 
Each  of  these  methods  has  advantages  ^^-^'^^^^^Zl 
the  other,  and  opinion  is  accordingly  divided  as  t'.^vhic 

hould  have  the  preference.     It  will  be  ^^^^^^  ^^^ 
describe  these  methods  and  then  compare  them  as  to  then 

"'1a  )  PMing  down  a  Leg.-U  the  presentation  is  vertex 
or  transverse  the  fcetus  must  be  turned  in  order  to  allow  o 
tL  eg  being  brought  down  within  reach  of  the  fingers  passed 
nto  the  cerlix.    As  it  is  very  desirable  to  avoid  unnecessary 
n  :r2  minipulations,  version  should  ^e  pe^forn^by    b. 
external  method  if  possible  (p.  672)  ;   under  anaesthesia  t. 
can  usually  be  done,  even  when  labour  is  m  progress   if  the 
mlbranes  have  not  ruptured,  and  an  --sthetic  wi  l  m    U 
cases  be  required  in  order  to  pass  the  fingers  thiough  the 
ce  V  X      A  pelvic  presentation  having  thus  been  produce 
he   'ulva  should  first  be  shaved,  afterwards  the  vulva    n 
vagilial  canal  should  be  thoroughly  swabbed  first  with  e^  ^ 
soap  and   then   with   a  reliable   antiseptic     sud    a.       - 
(a   U-aspoonful   to   a    pint),   or,   as    an   alternatrve     cb 
vith   sterile   swabs   and    then    freely    painted    o%e.     Mth 
ure  of  iodine.     The  operator  should  also  wear  sterilised 
■  bber  gloves.     The  most  stringent  antiseptic  precautions 
a  e  clued  for,  as  the  denuded   portion  of  the   placental 
Z^Zl.    its'    large    open    vessels,    is    -t'nn    the^e.. 
of    the     manipulations,    thus     favouring    direct     ab  oip^ 
t  on  into  the  circulation,  and  tending  to  make    he  resu  lo 
even    4ight    degrees    of    infection    very    senou  .     B.-pohu 
:n:;.in:d  versi.^i  should  therefore  '- avoided  wh^-ver    he 
f,,,tus  can  be  turned  by  the  external  me  hod.     W  hen  t  c 
reech  has  been  brought  over  the  r'^lvic  brim  ,t  is  usually 
::  y  to  find  a  foot .  if  t  wo  fingers  can  be  passed  into  he  cervix 
he  onlv  ditficult  cases  are  those  of  central  insertion    ^U,en 
he     hJental  tissue  over  the  os  must  be  first  torn  through 
h    he  finger.     The  membranes  should  then  be  ruptured. 
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and  the  foot  seized  by  the  ankle  and  pulled  down  into  the 
vagina.  If  the  legs  should  be  extended  and  the  feet  con- 
sequently out  of  reach,  it  is  impossible  at  this  stage  of  labour 


Tom  utero-placental 

vessels  in  placental 

site 


Fi(i.  25(i.— PLueiita  I'rti-via  :  Lowor  Utoriiic  Se-inciit  and  ("crvix 
riujjr^rod  by  the  Iliilf-Broorh.     (I!iimm.) 

to  pull  down  a  leg  at  alL  and  the  alternative  inothod  of 
treatment  by  de  Ribes"  l)ag  must  l)e  adopted. 

A  certain  amount  of  fresh  bleeding  is  nccessaiily  caused 
by  these  manipulations,  but  by  exerting  gentle  continuous 
traction  on  the  foot  the  half-brv<  eh  may  !)e  pulled  down  into 
the  lower  uterine  segment  (Fig.  l\"«))  so  as  to  plug  it  firmly  and 
directly  to  compress  the  placental  site.     A  degree  of  traction 
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iust  sufficient  to  arrest  bleeding  may  be  kept  up  ^teadilj     y 
in  assistant  by  means  of  a  tape  tied  to  the  foot     very  little 
^xere  of  force  is  required  to  prevent  further  ha^morrhag^ 
and  great  gentleness  is  called  for  because  (1)  it  is  not  desirable 
to  hurrv  the  delivery  of  the  child  ;    (2)  serious  laceration  of 
he    eS^ix  running  up  into  the  lower  segment  and  involving 
he  ^acental  sinuses  is  very  ^»adily  caused,  which  may  result 
n  troublesome  post-partum  hemorrhage,  and  which  increases 
he  ri^ks  of  sepsis.     Continuous  traction  may  be  applied  by 
at  achLg  a  w^^         of  1  to  2  pounds  to  the  foot-tape    but 
mlchSal  methods  are  inferior  to  traction  by  an  assistant 
Tthelatter  can  be  regulated  with  nicety  to  the  minimum 
fnroe  reauired  t^  stop  bleeding.  ..  wi    ♦  „.. 

Ifter  a  leg  has  been  pulled  down  it  is  essential  that  an 
int™l  should  be  allowed  to  elapse  before  delivery,  if  there 
ha    be  n  serious  bleeding;    profuse  hemorrhage  is  not  a.i 
indication  for  rapid  delivery  in  placenta  previa,  tor  the 
hock  induced  by  rapidly  emptying  the  uterus  may  prove 
tal  to  pati.nts  already  suffering  from  the  constitution 
ffrl  of  hemorrhage.     When  this  procedure  is  adopted   n 
•t    no    actualy  in  labour,  effective  labour  pains  usually 
;r;^L  wUlUn  twelve  hours  ;    there  is  no  more  powerful  or 
certain  method  of  exciting  active  uterine  contracon^. 

lee,  "ireadv  laid  down  for  ordinary  breech  labour,  on 
a  1^  S^.e  increased  risks  of  exter^ion^  the  ari^  or 
head  occurring  when  traction  is  made.  In  th.  case  ot 
p  actnta  prevfa  the  additional  object  of  delay  is  o  allow 
£:  for  r'ecovery  from  shock  and  H-.orriuage.  am^^^^^^^^  t lie 
■mnlication  of  restorative  measures  to  the  motmr 
itrrclses  the  same  restorative  methods  may  be  employed 
.,.  in  bad  cases  of  post-partum  hemorrhage  (p.  5  o). 

m  labour  pains  become  effective  and  the  bod>-  of  th 
ehik  sgradualU  expelled,  no  furtJier  serious  bleeding  will 
o  v^  for  he  trunk  Lid  head  of  the  child  successive^-  plug 
Z  low  i  segnient  and  compress  the  placental  site.  As  soon 
the  child  ha<  been  delivered,  the  third  stag.-  should  be 
::.:l^e;;d  Is  rapUlly  as  possible,  for  post-pa.  urn  he^^ 
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rliage  frequently  occurs  from  imperfect  retraction,  and  wlien 
there  have  already  been  profuse  losses  of  blood  even  a 
moderate  amount  of  poat-partum  bleeding  may  prove  fatal. 
Therefore  the  placenta  should  be  at  once  expressed,  or  if  this 
cannot  be  done  it  should  be  digitally  removed.  As  a  rule, 
expression  is  easy  because  the  placenta  has  already  been 
extensively  detached.  An  anti.septic  intra-uterine  douche 
should  always  be  used  after  delivery  in  cases  of  placenta 
pra>via. 

(B.)  Introducing  <h  Bibes  Dilating  Bag.—This  appliance, 
and  the  details  of  the  method  of  using  it.  will  be  found  fully 
described  on  p.  064.  in  the  section  on  Obstetric  Operations. 
Like   the   method   just   described,   the   dilator   acts   (1)   in 
temi)orarily  arresting  bleeding  by  compressing  the  placental 
site  ;    (2)  in  exciting  labour  pains.     As  the  uterine  contrac- 
tions become  effective  the  cervix  is  mechanically  dilated  to 
the  size  of  the  broad  end  of  the  bag  (.see  Fig.  299),     It  is  un- 
necessary to  alter  the  position  of  the  child,  as  the  method  is 
applicable  in  all  presentations.     Just  before  introducing  the 
bag  the  mer  branes  .should  be  ruptured  so  that  the  dilator 
will  lie  within  the  amniotic  cavity.     It  is  therefore  easier  to 
introduce  it  in  cases  in  which  the  edge  of  the  placenta  is 
withm  reach.     When  the  insertion  is  central  the  placental 
tissue  over  the  os  must  be  torn  through  with  the  finger,  and 
the  opening  thus  made  stretched  until  it  is  large  enough  to 
admit  the  bag.     The  introduction  of  the  dilator  under  these 
circumstances  is  undoubtedly  difficult.     When  it  has  been 
nitroduced  and  inflated  gentle  traction  may  be  exercised 
preferably  by  the  hand,  in  order  to  ):ecp  up  continuous  com- 
pression of  the  placental  site. 

As  a  means  of  arresting  hjemorrhage  the  bag  is  effective  ; 
but  It  IS  inferior  to  pulling  down  a  leg  as  a  means  of  exciting 
labour  pains.  When  traction  is  used,  the  bag  will  often 
dilate  the  cervix  without  inducing  effective  labour  pains  at 
•ill.  When  the  cervical  canal  has  been  dilated  to  the  full 
size  of  the  bag.  the  laJter  passes  out  of  the  uterus  into  the 
>agina.  If  the  uterus  is  now  contracting  well,  so  as  to  drive 
the  presenting  part  well  down  into  the  cervix,  bleeding  will 
not  recur  to  any  serious  extent .  Hut  if  the  uterus  is  inactive, 
the  removal  of  the  compressing  force  mav  leaa  to  a  sudden 
profuse  loss  of  blood  when  the  bag  passes  into  the  vagina 


ANTK-rAHTl'M    IL^.MOHHUACJK 


r,i)rt 


In  tins  respect,  therefore,  the  method  is  ckH-uledly  n.feru.r  <> 
pulling  down  a  leg,  for  in  the  latter  compress.ou  >s  necessanlN 
Ta  ntained  until  the  body  of  the  child  has  been  .lehvered 

After  tlie  bag  has  c'one  its  work  in  dilating  the  eerv.x  .t  .s 
usually    necessary    to    adopt    some    method    of    op^'rative 
eUvefy,  such  as  forceps  or  internal  version,  am   the  pat.ent 
n  ust  be  most  carefully  watched  in  order  that  there  may  be 
no  delay  in  doing  what  is  required  if  bleechng  re.urs  a  ter  the 
TJ^Zn  of  the  bag.     When  the  bag  has  been  ex,Hlled  an.l 
hfut  "s  is  inactive,  delivery  must  not  be  delayed  ;  forceps 
extraction  under  anaesthesia  is  the  method  of  cho.c..  >n  such 
ca  es       Delay  may  be  followed  by  further  profuse  bleedu.g 
wS  greatly  increases  the  risks  of  the  subsequent  c^xtrac-tum 
of  the  child.     In  forceps  operations  the  greatest   care   .s 
called  for,  and  delivery  should  be  effected  slowly  ;    as  th 
head  is  pulled  down  into  the  pelvis  the  blee.bng  w.ll  cease 
from  efficient  compression  of  the  placental  site 
'     Comj^rison  of  Method s.-Y or  the  dilan.g  '-f/ /  -  - 
most  suitable  are  those  of  lateral  and  »««'-^'«"     I'j         '^ 
nra'via  where  the  membranes  are  witlnn  reacli  and    he  bag 
n  be  pushed  through  them.     Cases  of  central  n.sertion,  on 
he  other  hand,  should  always  be  treated  ";  .P-  -^  ^  '^ 
version  for  the  following  reasons  :    (.)  the  cluld  «l'-      *  - 
delivery  in  almost  all  central  cases  owmg  to  the  extensu  e 
s^aration  of  the  placenta  ;    (^)  the  amount  of  bleedmg    s 
always  severe  and  the  condition  den.ands  such  methods    t 
treatment  as  will  minimise  subsequent  ha>morrhage  ,  (c)  Ncr- 
son    is    the    easiest    method    of    trans-placental    delivery. 
Having  brought  down  the  half-breech  in        .entral  case. 
deUvery  shoukl  not  be  at  once  completed  :  the  more  ser.ous 
the  condition  of  the  mother  the  more  necessary  is  it  that 
his  precaution  should  be  observed.     The  time  gained  after 
arrest  of  bleediP-^  should  be  spent  in  restorative  measures, 
and  delivery  may  then  occur  spontaneously   ater  on.     (  o   - 
tiuuous  gentle  traction  on  the  breech  may  be  necessa,>  to 
arrest  bleedmg  completely. 

It   may  be  said  that   all  cases  of    p.acenta  pi.c  la  an 
suitable  for  version.     The  reason  why  it  i^s  not  m  a     casc-s 
a^^opted  is  that   the  fa-tal  mortality  w.th  tins  method   .s 
higlier  than  with  the  hy<lrostatic  bag.      < >n  t.e  o  h.er  hand 
Z  risks  to  the  mother  are  less  with  version.      1  lu-  g.Mieial 
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rule  which  should  be  observed  is  that  the  bag  may  be  used 
in  the  less  severe  class  of  cases  where  the  amount  of  bleeding 
has  been  comparatively  small.  In  all  cases  where  the  amount 
of  bleeding  has  been  severe,  and  in  central  cases  even  when 
the  bleeding  has  not  at  the  time  been  alarming,  version 
should  be  preferred.  The  conditions  in  the  latter  involve 
maternal  risks  so  serious  as  to  forbid  us  to  allow  them  to  be 
increased  by  adopting  measures  designed  in  the  interests  of 
the  child  alone. 

It  must  further  be  observed  that  when  the  bag  is  us^d 
the  patient  requires  continuous  medical  supervision,  for  its 
expulsion  may  be  immediately  followed  by  profuse  bleeding. 
With  version,  however,  delivery  may  occur  spontaneously 
without  further  loss  of  blood.  Lender  the  conditions  generally 
found  in  private  practice  the  method  of  version,  for  this 
reason  also,  is  to  be  preferred. 

Treatment  of  Slight  Cases  of  Placenta  Praevia.— In  slight 
cases  two  methods  are  available,  much  simpler,  and  in- 
volving much  less  interference  than  those  just  described  ; 
they  are  (a)  plugging  the  cervix  and  vagina,  and  (6)  rupturing 
the  membranes.  Plugging  is  carried  out  in  the  manner  to  he 
described  in  connection  with  the  treatment  of  accidental 
ha?morrhage  (p.  508).  Large  qui^ntitief,  of  gauze  are  required 
and  the  upper  part  of  the  vapir  ,„.  \,e  tightly  packed  if  the 
plug  is  to  be  effective.  This,  /•  el'o..  is  mainly  applicable  to 
cases  in  which  labour  has  not  begun  or  the  cervix  is  not 
sufficiently  dilated  to  admit  two  fingers.  Under  the.se  con- 
ditions it  will  arrest  bleeding,  and  in  some  cases  also  will 
start  labour  pains.  The  chief  objection  to  it  is  the  difficulty 
of  maintaining  efficient  asepsis.  That  this  is  a  [)ractical 
objection  is  shown  by  the  fact  that  even  in  lying-in  hospitals 
cases  treated  by  plugging  show  a  higher  percentage  of  .septic 
complications  than  those  treated  by  any  other  method.  It 
should  therefore  not  be  adopted  except  in  an  emergency. 

Rupture  of  the  Membranes. —Thin  method  is  very  useful 
when  the  head  or  breech  presents,  the  placenta  is  marginal  or 
lateral,  and  the  amount  of  bleeding  slight  ;  unless  labour  is 
already  in  progress  the  conditions  for  its  performance  are  not 
entirely  fav()ura))le.  for  as  a  means  of  inducing  labour  it  is 
unreliable.  Free  escape  of  the  liquor  amnii  permits  the 
presenting  ])art  to  de.«?end  completely  into  the  lower  uterine 
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seement  and  fill  it  so  as  to  compress  the  placen  al  site     at 
he^Ime  time  the  force  and  frequency  of  the  utenne  contrac- 
ttns  ar     ncreased.     Care  must  be  taken  that  a  loop  o  cor 
dors  not  become  prolapsed.     If  the  shoulder  Fescnt    't    s 
contra-indicated.      If    the    breech   presents    it    «houUl    b<^ 
foUowed    by    pulling    down   a   leg    as   soon   as   suttic  ent 
^ItltL  has  been  accomplished.     Whenever  it   is  clear 
11  IrchUd  is  dead  delivery  may  be  rendered  easier  by 
ref'  cine  the  size  of  the  head  by  craniotomy. 

cisLan  Section  in  the  Treatment  of  Placenta  Previa - 
A  c^r'a^amount  of  experience  has  been  gained  during  the 
fast  few  years  of  the  performance  of  Ca.sarean  section  in 
cats  of  ^acenta  pr^^ia.     This  operation  has  been  done 
ch  eflyVn  casesof  central  insertion.for  in  these  the  mechanical 
Shies  of  delivery  per  vias  naturales  are  the  g-te  t  and 
the  degree  of  haemorrhage  is  always  severe.     It  may  be 
considered  in  all  cases  in  which  there   has  been  serious 
hemorrhage,  and  in  which  from  the  position  of  the  placen  a 
it Tantidpkted  that  delivery  cannot  be  effected  withou 
further   ^er^ous    loss    of   blood.     In    such    cases   Ca-sarean 
e  don,  performed  after  the  first  attack  of  bleeding  has 
occurred  offers  almost  the  only  chance  of  the  survival  o  the 
child    and  is  probably  less  dangerous  to  the  mother  than 
de  try  by  the  naturd  channels.     At  the  same  time  it  must 
be  remembered  that  delivery  by  Cesarean  section  cannot  be 
effected  without  the  loss  of  a  considerable  amount    one 
half  pint)  of   blood.      In   addition,  the  amount  of  shock 
at  enC  an  abdominal  operation  is  certainly  grea  er  than 
ilt  attending  delivery  after  pulling  dow-n  a  leg^    C-ar  an 
section  is  not  here  contra-induated  by  death  of  the  child, 
or Te  operation  is   mainly  undertaken  in   t!>e   maternal 
n  ere  ts      In  order  to  reduce  operative  shock  the  operation 
hoi  Id  be  performed  by  the  so-called  "  shockless  '   method 
•  e      bv  the    use  of    local    anesthesia  supplemented  by  a 
ni'nimmn  amount  of  an  innocuous  general  ana^thetic  such 
as  gas  and   .>xvgen.     Intravenous   saline   transfusion   will 

ILy  be  required  ^ '^  ^^  ::;^^r;rr  ... 

Treatment    of    .accidental    Maemorrnage.      i. 
;,  Jo  ,C  is  en-nal-ln  the  early  stages  of  labour     he 
cervix  being  close  I  or  only  large  enougli  to  aduul  two  finge  >, 
o  methodsof  treatment  are  applicable-viz.,  vaginal  plug- 
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ging  and  rupture  of  the  membranes.     The  former  in  the 
method  introduced  and  advocated  at  the  Rotunda  Hospital, 
Dublin,  and  now  generally  accepted  and  practised.     The 
object  in  view  is  twofold—firstly,  to  stimulate  the  uterus  and 
so   induce   effective   labour  pains  ;     secondly,    to   prevent 
further  ha?morrhage.     The  vaginal  plug  does  not  directly 
control  bleeding,  as  in  the  case  of  placenta  prajvia  ;   but  it  is 
claimed  for  it  that,  by  preventing  the  escape  of  the  effused 
blood,  when  the  uterus  is  actively  contracting,  the  intra- 
uterine pressure  will  be  raised  to  a  point  at  which  it  equals  or 
exceeds  the   blood-pressure  in  the  placental  sinuses,   and 
accordingly  the  bleeding  will  cease  spontaneously.     It  is 
clear  that  this  effect  will  not  be  produced  unless  the  plug 
e.xcites    effective    uterine    contractions.     The    plugging    is 
carried  out  as  follows :  The  vulva  should  be  shaved  and,  after 
thorough  antiseptic  douching  and  swabbing,   the  vaginal 
canal  is  tightly  plugged  from  the  fornices  to  the  vulva  with 
strips    of    antiseptic    gauze  ;    an  abdominal   binder  tight 
enough  to  compress  the  uterus  is  next  applied  ;    finally  a 
large  pad  of  wool  is  placed  over  the  vulva,  and  a  bandage 
carried  tightly  from  the  binder  behind,  over  the  vulval  pad, 
and  fixed  to  the  binder  in  front.     Full  doses  of  ergot  are  also 
given  by  the  mouth  or  by  subcutaneous  injection.     Un- 
ruptured membranes  are  of  great  assistance  in  maintaining 
intrauterine  tension.     If  uterine  contractions  are  not  power- 
fully excited,  this  treatment  may  convert  the  case  into  one 
of  concealed  hemorrhage  by  preventing  the  escape  of  effused 
blood.     This  untoward  result  does  undoubtedly  occur,  but 
experience  shows  that  plugging  by  this  method  rarely  fai's 
to  excite  effective  contractions. 

It  has  been  already  mentioned  that  vaginal  plugging  is 
difficult  to  carry  out  under  complete  asepsis,  and  that  septic 
complications  are  frequent  after  its  use.  The  risk  of  sepsis  is 
I)robably  less  in  accidental  hemorrhage  than  iji  placenta 
l)revia  on  account  of  the  low  position  of  the  placenta  in 
the  latter.  The  efficiency  of  the  method  in  suitable  cases 
and  the  simplicity  of  its  requirements  render  it  of  real  value 
in  accidental  luemorrhage. 

Rupture  of  tlu-  mcnibrancs  is  {lu-  uiIut  alternative  at 
this  stage  ;  its  object  is  to  excite  effective  contractions 
and    thus  accelerate  labour.     Tliis  effect  is,  however,   less 
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certainly  produced  than  by  vaginal  plugguig  It  sliould 
onVy  be  uLl  at  this  stage  if  the  bleeding  is  shght  or  has 
ceased,  and  the  amount  of  blood  whieh  has  been  lost  .s 
inconsiderable.  Before  rupturing  the  membranes  a  head 
presentation  should  be  produce<l  by  external  version  ,f  a  > 
,ther  part  presents.  Afterwards,  a  tight  abdomn^al  bmde 
should  be  applied,  and  full  doses  of  ergot  g.ven  untd 
effective  pains  have  been  excited.  •      .i    +  \ 

The  matter  may  therefore  be  summed  up  by  saymg  that  \ 
in   the   early   stages   severe   cases   of    external    acculenaM 
hsemorrhage  should  be  treated  by  plugguig.  slight  cases  b> 
rupturing  the  membranes. 

In  the  further  management  of  labour  it  must  be  recollected 
that  in  many  cases  accidental  haemorrhage  ceases  spcm- 
taneously,  and  after  a  severe  loss  at  the  beginning  of  labour 
no  more  bleeding  may  occur.     Or  if  the  bleeding  recurs  . 
not   necessarily    in   large    quantity.     In   this    respect    the 
conditions  are  very  different  from  placenta  previa,  m  whic 
haemorrhage  continues  throughout  the  stage  of  dilatatio 
unless  checked  by  treatment.     When  the  deeding  has  ceased 
cr  is  inconsiderable  and  the  cervix  is  sufficiently  dilatuU 
de  Ribes'  bag  may  be  used  for  dilating  the  cervix   so  that 
delivery  may  be  rapidly  completed  by  forceps  or  version. 

2    When  the  hcemorrhage  is  concealed.-ln  severe  cases  o 
concealed  haemorrhage  there  is  complete  uterine  inertia,  and 
it  is  almost  impossible  to  induce  ejfective  labour  pains  owing 
to  paralysis  of  the  uterine  muscle  from  over-distension.    Iwo 
lines  of  treatment  have  to  be  considered,  and  the  choice  is 
often  difficult,  requiring  great  care  and  ]udgnient.       1)  J  he 
vagina  may  be  plugged  and  a  binder  applied  in  the  hope  of 
exciting  pains,  and  the  attention  then  devoted    o  restormg 
the  pattenfs  strength  by  administration  of  stimulants,  sa  me 
enemata,  or  saline  transfusion.     In  the  absence  of  skilled 
assistance,    and    in    surroundings    unsuitable    for    serious 
operative  measures,  this  is  probably  the  best  treatment  to 
pursue.     (2)  Iii  hospital  practice,  and  when  the  patient  s 
surroundmgs  are  suitable  for  a  major  operation,  the  case 
may  be  treated  by  Osarean  section  or  by  the  removal  of 
the  entire  unopened  uterus.     Since  the  uterus  m  conceded 
haemorrhage  is  nearly  always  an  organ  exhausted  by  repeated 
child-bearing,  it  may  be  urged  that  it  should  be  removed  in 
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the  motlier's  interests.  If  removed  unopened,  there  is 
probably  less  fresh  loss  of  blood  than  if  removed  by  the 
usual  procedure  in  Cacsarean  hysterectomy  (p.  735). 
Where  such  an  operation  is  performed  tlie  precautions 
described  in  connection  with  Caesarean  section  for  placenta 
prievia  must  be  strictly  observed.  As  may  be  expected,  a 
high  maternal  mortality  attends  this  very  serious  condition, 
by  whatever  method  it  may  be  trr  ated. 

Mortality.— Out  of  10,000  recent  consecutive  admissions, 
110  ca  -s  uf  placenta  pra?via  were  treated  at  Queen  Char- 
lottes ^iospital.     The  maternal  mortality  in  those  cases 
was  10  per  cent.,  but  it  must  be  remembered  that  many 
of   the.se  cases   were  admitted  during  labour,  after  severe 
bleeding  had  occurred  and  vari    <>  methods  of  treatment 
had    been   applied.      The    fcetc      .nortality   in    the    same 
series,  calculated  upon  the  numl    .  which  died  either  during 
delivery  or  before  leaving  the  Hospital,  was  67  per  cent. 
During  the  same  period  129  cases  of  accidental  haemorrhage 
occurred  with  a  maternal  mortality  of  4  per  cent,  and  an 
infantile  mortality  of  58  per  cent.     These  figures  illustrate 
very  well  the  greater  seriousness  of  placenta  pravia  from 
the  point  of  view  of  the  maternal  risks,  and  also  the  heavy 
foetal    mortality    which    attends    both    varieties    of    ante- 
partum   haemorrhage.     The    foetal    mortality    is    in    part 
accounted  for  in  both  ca.ses  by  prematurity.     In  the  majority 
of  the  fatal  cases  of  placenta  previa  the  insertion  was  central. 
Accidental  haemorrhage  is  seen  to  be  both  more  frequent  and 
on    the    average    less    serious    than    placenta    previa.     In 
addition  to  the  maternal  mortality  there  is  a  relatively  high 
rate  of  puerperal  morbidity  from  septic  complications. 

Non-expulsion  of  the  Placenta 

The  natural  expulsion  of  the  placenta  may  be  prevented 
(a)  by  uterjnejnertia,  (h)  by  tnorbid  adhesion  of  the  placenta 
or  membranes  to  the  uterine-^^STTl^)  by  the  lormation  of  a 
conirachon  ring  ;  in  all  these  conditions  severe  ha;morrhage 
may  occur  unless  the  placental  attachments  remain  un- 
disturbed. If  the  placenta  retains  its  complete  attacJinients 
undisturbed  there  will  be  little  ha;morrhage,  for  none  of  the 
utero-placental  vessels  have  been  torn  ;    when,  Jiowever 


RETAINED    I'LACEN'rA 


511 


it  is  ill  part  but  net  wholly  dt-tached.  and  the  uterus  .« 
unable  to   exp'l   it   into   the  cervix,   uterine   retraet.on   is 
impeded  and  free  bleeding  occurs  from  the  imperfectly  dosed 
mouths  of   those   vessels  which   have  been  torn,      ihou^h 
the   normal   processes  of   separation  and   expulsion   <.t   the 
placenta    and    membranes    are    always    accompanied     by 
ha.morrhage.  the  amount  does  not  usually  exceed  4  to  (, 
ounces,  and  is  not  emmgh  to  quicken  the  pulse-rate  or  utTect 
the    general    condition    of    the    mother.     Unusually    tree 
bleeding  at  this  period  (third  stage)  is  always  due  eit  ler  to 
incomplete  detachment  of  the  placenta  or  to  laceration  of  Home 
part   of   the   genital  canal-the   cervix,   vagina,   or   vulva. 
The  latter  will  be  considered  in  the  next  section  in  connection 
with  post-partum  ha?morrhage. 

(1)  Retention  of  the  Placenta,     i'terine  Inertia.-ln  th,« 
condition  spontaneous  delivery  of  the  placenta  does  not 
occur  and  the  after-birth  remains  in  organic  union  with  the 
wall  of  the  uterus,  although  its  attachments  are  not  abnor- 
mal     The  cause  of  the  jion-detachment  of  the  placenta  must 
be  inadequacy  of  uterine  retraction  and  contraction   for  no 
abnormality  can  be  detected  in  the  placental  attachments. 
Sometimes    no    ha>morrhage    occurs  ;     more    fiyiuently    a 
portion  of  the  ],lacenta  be.-omes  sei)arated.  and  then  there  is 
.U>Uiorrhage,  which  may  be  very  i.iofuse.  some  of  the  m.^^t 
serious  c«ses  of  post-partum   hamiurrhage  being  met   with 
before  the  placenta  has  been  delivered.     A  piactitu.r.-r  in  a 
hurry  may  be  tempted  to  diagnose  retention  whenever  the 
placenta   is  not  expelled  within   a  few   minutes  a  ter  the 
Ik'livery  of  the  child  ;    this  is  unjustifiable,  and  at  least  an 
hour  should  be  allowed  to  elapse,  unless  there  is  unusual 
ha-morrhage,    before    the    case    is    regarded    as    abnorma  . 
When  there  is  no  hemorrhage  the  condition  is  not  urgent, 
and  delav  can  do  no  harm  ;  if  there  is  much  haemorrhage  no 
delav  can,  of  course,  be  allowed.    If  the  placenta  cannot  be 
expressed    (see   !>.  335)    the   treatment    consists   in   digital 
removal  of  the  after-birth  from  the  uterus.    In  the  case  under 
consideration,  no  difficulty  whatever  attends  the  detachment 
of  the  placenta   by  ihe  fingers,  showing  that    there  is  no 
structural  abnormality.     But  this  operation   though  simple 
and  easy,  is  attended  by  definite  ri.ks,  and  should  never  be 
undertaken  merely  to  save  time. 
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(2  M,rhi,f  Adhesion  of  the  Pi.iremn. —The  patholojy  of 
I.  •>  •(  ditioi  js  iniporfwfly  umlerstood.  Clini.HlIy  it  is 
chiirM  ilHwl  hy  unusual  firmness  of  thi  piarentrtl  Attach- 
ments !,,  MiiMMiui'ti.  c  of  which  spontaneous  delivery  i-, 
n'ncleivd  i,  iposs,|,|,>.  Jt  is  rare  for  the  whole  placentaf .sjf,. 
to  h<.  thus  iiiu;  ted  ;  usually  the  cl»anj,'e  is  partial  in  extent 
Jt  H  attnbui.-d.  ai  d  with  pn,l.ahilit v.  to  inriannuatorv 
dmng^UnjLliii.dtuaMa  „f  „  — . 

orJpsxteuiimi  liriu  orgauic xfioneetions  withlhg  uieja^i, 
waU.  From  this  view  it  is  .  asy  to  prorr  d  to  the  as-imp- 
tion  that  sonu  form  of  d.ci.iual  endometritis  is  the  original 
lesion  :  and  this  assumption  is  supported  hv  thr  observation 
that  the  condition  not  infivciuentlv  recurs  ni  successive 
prognancit-s.  But  pathoIoLdcal  proof ^TniT  not  yet  ^m-u 
advanced:  l)e(ause  it  is  difh.  ult  to  ohiain  n.ateri  d  hi  a  suit 
al»le  condition  for  histological  examination,  inas  ,uch  a  -  the 
placenta,  in  t!  se  cases,  is  usually  obtained  i„  fr,,^rnic.-  ,orn 
from  the  utcnnc  wall. 

MorJ.id  adhesion  of  the  placenta  us  ally  can-  s  sever.^ 
ha>moiihage  in  the  third  stage,  hut  soni.  imc^  there  is  iittle 
or  none.  The  amount  of  bleeding  depcMis  mainlv  *pon  th. 
extent  of  the  adherent  area  :  when  tin  ,>  larjzc,  oniy  a  lall 
part  of  t  he  placental  site  can  be  laid  bare  i.e.  can  giVc  ri^e  to 
lueniorrhage  ;  when  the  adherent  area  is  small  a  large  extent 
of  the  pia.cntal  site  n:  ,y  be  denuded  and  ^.is  cause  severe 
bleeding. 

-Simple  ntetitiou  a     '■  morbid  adhesio,.  of  ihe  pla 
<mly  be  distinguished       ,in  on  ■  another  1       \\^V: 
of  the  after-birth.     I       he  former  <     i.         , 
i"   the  latter  it  is  diHn  ult  owing  to      u- 
I        lis  bands  which  ir  us.  U'  torn  thr.  iigl: 
union    between   the        u.-ntal       id    ut  " 
treatment  of  a  n^  rb.dly  adh.       .t  y)lacc: 
of       retained  placent    —viz  v..  )ve  ii 

maiiij)iilation. 

).■{)  Morhid    Adh<      m     <,;      he 
occurs,  tic  2)lacenta, 
leniains  susj)ended  ii 
•>t  the  c':;::ioii  from  tiic  .ttei 
delivered  b\   voluntary  exj 
prcssion.     ,\  idominal  exam  :     lu. 


— V17 

ugh. 


:a  can 

"at  ion 

asy  ; 

ilense 

g  to  firm 

es.     The 

same  as 

i  ra-uterine 


''raue         Vhen    this 

II  the  itcrine  cavity, 

aia  by  non-separation 

4.  I'-il).  and  cannot  be 

orts  or  by  gentle  com- 

shows  that  the  placenta 


IMrr.MNEl'    PLACiXTA 


il3 


has  left  th.   uu  .  m.     If  energetic  compression  of  ♦'»'  ;";";'^;^ 

,,ra<tise.l     .'  pla.    U.  may  Vk.  torn  away  an.l  '-^^^^ 

he  amnio-     k-av...     .  largo  nnrt  of  -ho  eh  ^ruM  m  the  uterus. 

n.oTnto.      .tt'        >whn     .M.ally  oecu,       ,  „.oh  ease-,  an-l 

.""Ithatthe      emhn,     .  are  morhiu      adherent,    no. 

re.  o,   ised  -til  the  after,     th  ha.  been  ■  ehy.  red.  when 

H  found  on  ,  xami,.ation  th      the  vh^im  ^    '1^'"*'^"  '        ' '" 

„.i„ioa  i.  seldom  a.lherent  an.l  usually  .  mie.  ..wa 

.  .,h  the  plaeenta.     If  the  condition  h  re-o.-n.-'l  ».. 

u-hvery  of  the  placenta,  no  further  attempt-         i 

^v  compression  should   he   nuide,   l.ut    li-itU  u 

-h<M.l.l  he  practised,  the  tinge.-  ^.ei.ni     is^d  ..p  the 

,„..  pi   -entn    into  the  ut.    us  to  th  •  "*  *'-  - 

Wii.n   tisfo    mlthatapie      of-     m; 

a  vaginal  examination  should 


entire 

re  the 

ver  it 

cnt 

r  of 

>n. 


of  the  a(^ 

irw  been  t<    u  otfj 


f,,  in<^   'langinu  down  into  thf  ■ 
renin       '  by  t\\, sting  il   with  a 
eaniio:    'cf    t  in  the  vaiina,  i 
the  ])ie  e  of  membrane    viU 
iieousl\  exi)elled  durinu     he 
anil    '   efficient  asep- 
Ti      alternative   is    to 
whole  hand  into  it      nd 

dts 


iir*h( 
le  <      a' 

.red 


n,  ,le,  if  the  l>iece  is 

if  .  1  he  carefidly 

If  the  end 
,(,         ,,t*h(  tildbedone; 

an<l  sponta- 
in    jiuerperinm, 
,o  harm  results, 
uteru-   by  passing  the 
t procedure,  even  when  carefully 
cteria  being  <arricd  from  the 
,   gh    percentage   of   morbidity 
;es  in  which  the  hand  has  been 
■vr  or  after  the  third  sta^e  of 

,)ur-glass    ( 'ontraetion).- -The 

has    been    already    discussed 

,,iiu  its  occurrence  in  <>ai-lier  stages  of 


carried  out.  oftei 
vuix      into   the  uren 
froi)    >epsis  is  fo'in«l 
pass.   !  into  the  ut( 
labour. 

(4)  Contntctiov 
causation    of    *his 

(n.  4r)(>)  in  coil     <tion  a  mi  .ir..- -  . 

Lur  In  the  third  stage  it  causes  great  narrowmg  of 
t  len  of  the  uterus  and  prevents  the  expuls,on  o  the 
placenta.  The  upper  part  of  the  nterme  "----';' 
Ihough  retract,  i,  is  lax  and  contams  the  V^<^^''^'^-^:^^ 
rated  by  a  ring  .>f  s-  m  frotn  the  low^e.-  -ogn.ent  --^^^^ 
which  arc  also  lax  ;  .ence  the  name  of  hour-gia  ;s  e<>nt.a  t,on 
:S^ri:enapplicdtoit(F^,..T)^TheconcU^^ 

occurs  after  prolonged  or  ditf^.cult  la-a„.r,  but  ^Ih^  admn  _-^ 
tration  of  ergot  before  delivery,  at  one  tune  reganlc.l  as  the 
princTpal  can' e.  has  probably  little  to  do  with  tts  causat.on. 

E.M. 
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A  similar  condition  may  occur  in  the  first  and  second  stage 
of  labour,  and  has  been  already  referred  to. 

If  the  placenta  becomes  partly  or  wholly  separated  there 
will  be  severe  haemorrhage,  for  its  expulsion  through  the 
ring  of  spasm  is  impossible  ;  if  not,  there  will  be  none.  In 
the  former  case  immediate  removal  of  the  placenta  is  called 


^^ 


Fio.  257. — Retention  of  the  Placenta  due  to  a  <  'ontrartion  Ring. 
(After  limiim.) 

for  ;  in  the  latter,  it  is  best  to  wait  for  two  or  three  hours 
before  attempting  removal,  in  order  to  get  rid  of  the  local 
spasm  ;  this  may  be  aided  by  the  administration  of  a  full 
,  dose  of  morj.hia  hypodermioally  (^  grain).  Considerable 
difficulty  may  be  experienced  in  dilating  the  ring  of  spasm,  if 
the  operation  has  to  be  undertaken  immediately. 

Sometimes  the  prejscttee^  a  fibroid  tumour  in  the  lower 


RETAINED  PLACENTA 


615 


part  of  the  uterine  wall  will  offer  the  same  kind  of  obstacle 
to  spontaneous  expul>«ion,  and  the  same  kind  of  difficulty  m 
artificial  delivery,  as  irregular  retraction. 

Digital  Removal  of  the  Placenta.-This  operation  should 
not  be  lightly  undertaken,  for  it  is  by  no  means  devoid  of 


Fio.  -ioS.-  Introducinj;  the  Hand  into  the  Vapina. 

risk  An  ana^sthotic  should  be  given,  a.id  the  patient  placed 
in  the  dorsal  position  with  the  legs  supported  by  attendants 
or  a  Clover's  crutch.  The  most  scrupulous  antiseptic  pre- 
cautions must  be  taken  in  sterilising  the  hands  and  vulva 
and  a  pair  of  previously  sterilised  rubber  gloves  should 
be  used  in  all  cases.  A  hot  (118=  F.)  iutra-utermc  douche 
should  be  prepared  for  administration  at  the  close  of  the 

oo — 2 
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operation.  Either  hand  may  be  passed  into  the  vagina, 
the  other  being  employed  to  steady  the  uterus.  The  fingers 
and  thumb  should  be  bent  into  the  shape  of  a  cone 
(Fig.  258),  and  the  whole  hand  gently  introduced  through 


Fig.  259.— IHgital  t-epuration  of  the  Placenta 

the  vulva,  tJie  labia  being  separated  with  the  fingers  of  the 
other  hand  ;  the  whole  hand  may  then  be  passed  up  between 
the  membranes  and  the  uterine  wall  until  the  lower  placental 
border  is  reached.  If  the  fingers  are  inadvertently  passed 
inside  the  collapsed  amniotic  sac,  they  must  be  withdrawn 
and  re-introduced  outside  the  membranes. 


;l 
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In  a  case  of  simple  retention  it  will  bs  fooiid  to  be  perfectly 
easy  to  insinuate  the  fingers  under  the  placental  edge,  and 
gradually  detach  it  from  the  uterus,  the  fingers  sweeping  the 
wall  on  both  sides  (Fig.  259).    This  should  be  continued  until 
the  whole  of  the  placenta  has  been  completely  detached  ; 
then  the  mass  is  grasped  in  the  fingers  and  gently  withdrawn 
into  the  vagina,  ihe  membranes  being  peeled  off  behmd  it. 
The  fundus   is   steadied   by  the  other  hand  grasping  it 
untU  the  operation  is  finished.     It  is  important  fully  to 
detach  the  placenta  before  beginning  to  remove  it,  otherwise 
fragments  may  easily  be  torn  off  and  left  behind.     Every 
effort  should,  however,  be  made  to  detach  the  whole  of  the 
placenta  and  sweep  it  out  of  the  uterus  before  withdrawing 
the  hand,  thus  avoiding  the  necessity  of  introducing  it  a 
second  time.    Immediately  after  the  placenta  has  been 
removed  it  should  be  examined,  and  if  it  or  the  membranes 
are  incomplete  the  hand  must  again  be  introduced  and  the 
retained  portions   removed.     A   hot   intra-uterine   douche 
should  then  be  administered  to  stimulate  retraction  and 
remove  clots,  and  to  counteract  the  possible  effects  o    the 
introduction  of  air  or  impurities.     A  dose  of  ergot  should  be 
given    and  it  is  important  to  make  sure  that  tlie  uterme 
cavity  is  completely  empty,  as  described  on  p    336.     Care- 
lessness in  performing  this  operation  may  result  m  perfora- 
tion  of  the  uterus,  incomplete_removal^_  the  jlamita,  or 
tF^nbii^^i^ThSmprrhagej    in  spite  of  precautions  a  mild 
]^^griK^^^ti^  frequently _occuLS  in  the  puerpeiium. 
^Jfhin  there  is  morbid  'lesion  of  the  placenta,  difficulties 
will  be  encountered.     In  this  case  it  is  best  to  begm  with  the 
detached  portion,  if  this  can  be  found.     The  finger-tips  must 
be  used  in  clearing  the  uterine  wall,  and  great  gentleness  is, 
of  course,  called  for  in  all  the  manipulations.     The  use  of  the 
curette  is  inadmissible,  but  blunt  ovum  forceps  (Fig.  235) 
may  be  used  to  seize  and  detach  portions  of  placenta  which 
camiot  be  separated  by  the  fingers.     Every  effort  should  be 
made  to  remove  completely  the  whole  of  the  placenta  and 
chorion,  but  it  is  often  difficult  to  make  certain  that  this  has 

been  done.  ,  .  ^     •     ji  >.■„„ 

In  irregular  retraction  the  difficulty  consists  in  dilating 

the  ring  of  spasm  sufficiently  to  admit  the  fingers  ana  allow 

of  the  removal  of  the  placenta.     A  full  hypodermic  dose  ot 
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morphia  given  beforehand  assists  the  anesthetic  in  relaxing 
the  spasm.  Dilatation  should  be  performed  with  the  fingers 
alone. 


Post-partam  Haemorrhage 

Haemorrhage  which  occurs  after  deliverj-  is  called  post- 
partum haemorrhage  ;  its  occurrence  is  most  to  be  feared 
immediately,  or  within  an  hour  or  two  after  labour  is  over. 
Haemorrhage  occurring  afterjfap  first  dajr  of  the  puerperium 
IS  called  secondary  post-partum  hternorrhage,  or  puerperal 
h(emorrhage  ;  the  latter  term  is  preferable,  as  it  is  desirable 
Pot  to  confuse  it  with  the  form  of  haemorrhage  under  con- 
sideration. Many  Uves  have  been  lost  from  this  comphca- 
tion  of  labour  ;    bleeding  may_ superyene^  so  suddenly  and 

.El^selyJImt,  unlesaJL^an  hiixJiedied,  death  will  eusutL. 

^thm  half  an  hour  to  an  hour.     A  disaster  such  as  this  may 


follow  a  rapid  and  apparently  an  easy  labour  ;  it  is  therefore 
of  the  first  importance  that  its  causation,  and  the  principlps 
which  underlie  its  prophylaxis  and  immediate  treatment 
should  be  clearly  understood.  In  proportion  as  these  prin- 
ciples are  generally  acted  upon,  post-partum  hsemorrhage 
becomes  less  frequent  and  less  formidable. 

Causation.— There  are  only  three  local  conditions  which 
can  be  regarded  as  immediate  causes  of  post-partum  hsemor- 
rhage— viz.  uterine  exhaustion  or  inertia,  mecha^iicaldfstades 
to  retraction,  and  lacerations  of  some  part  of  the  genital  tract 
(cervix,  vagina,  vulva)  ;  in  the  two  former  the  bleeding 
comes  from  the  torn  utero-placental  vessels  (placental  site)  ; 
in  the  latter  from  torn  vessels  at  the  .sect  of  injury.  Uterine 
exhaustion  at  this  period  implies  failure,  more  or  less  com- 
plete, of  both  contraction  and  retraction— j.e.  it  is  identical 
with  the  condition  previously  described  as  secondary  inertia 
(p.  443).  Cases  of  real  gravity  which  imperil  or  destroy  life 
are  generally  due  to  this  cause  ;  it  k  obvious  that  exhaustion 
of  the  uterus,  when  the  placenta  has  been  separated,  will 
allow  of  haemorrhage  of  th-  most  profuse  kind,  for  muscular 
action  IS  the  only  effectual  means  of  closing  the  mouths  of 
the  torn  utero-placentnl  sinu^^os.  The  ci'  unistances  which 
may  lead  directly  or  indirectly  to  post-partum  uterhie  inertia 
must  therefore  be  carefully  borne  in  miiui  ;   they  can   be 
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conveniently  grouped  into  predisposing  and  immcrf.aie  causes. 
As  they  have  all  been  previously  considered  in  detail,  httle 
more  than  an  enumeration  of  them  is  here  required 

Predisposing  Causes  of  Post-partum  Inertia.— Multipanty,     / 
especially  when  associated  with  rapid  tliild-beanng,  is  the 
most  important ;  such  cases,  in  other  words,  as  are  liable  to 
secondary  inertia  during  labour.    Post-partum  hemorrhage 
from  inertia  in  a  primipara  is  rare.     Debility,  especially  as      - 
met  with  among  the  poor  from  insufficient  feedmg  and 
insanitary  occupations  or  surromidings,  is  also  of  importance. 
Over-disiension   o'   the   uterus    (twins,   hydrammos),   ante-    ^ 
;^^^rhmngrr}mae,   secondary   inertia  during  the   secoii.cl 
^^i^r^f^i;:^i^t^d^ecipitatek^^^^    and prolormd anczsthe^a 
^aU  be"^garded  as  conditions  which  increase  the  risks 
of  the  occurrence  of  post-partum  inertia.  .     -^  •  , 

Immediate    Causes    of    Post-partum    Inertia.- Artj^cial. 
deliveru-of  thediild  during  a  period  of  secondary  inertia 
ii^^d^eT^rlous  risk  of  post-partum  haemorrhage,  as  has 
been  already  explained  in  another  place.     It  may  be  repeated 
here  that  absolute  cessation  of  the  pains  of  labour  forms 
a   contra-indication   to   delivery.     One  of  the  causes  most 
frequently  met  with  is  mismanagement^ of  the  Jh'"''  «'«2f  ot 
labour      The  importance  of  continuous  manipulation  of  the 
uterus'during  and  after  this  stage  has  been  pointed  out ;   if 
this  precaution  is  neglected  the  uterus  may  hll  with  blood 
and  even  become  distended  (relaxed)  without  any  external 
bleeding  attracting  attention  ;    serious  loss  of  blood  may 
then  occur,  which  will  in  turn  induce  an  extreme  degree 
of  inertia.     The  uterus  very  generally  requires  stimulation 
at  this  period  of  labour.     Sometimes  post-partum  inertia 
appears  to  be  reflexly  induced  by  a  fulLOladd&r,  and  it  may 
also  without  doubt  be  brought  on  by  riervqus^sMk.     It  is 
probable  also  that  in  some  cases  inertia  is  complicated  by 
deficient  comuMmu  of  the  blood  preventing  the  formation 
ofthrombTin  the  mouths  of  the  sinuses,  but  with  the  excep- 
tion of  some  varieties  of  antemia  and  the  rare  disease  hamio- 
phUia    we  know  nothing  of  the  conditions  which  cause  it. 
Since  efficient  retraction  of  the  uterine  miscle  suffices  oi 
itself  for  the  immediate  arrest  of  the  hemorrhage,  defacient 
coagulabiUty  of  the  blood  is  of  secondary  importance. 
Incomplete  i?c/rac<ion.— Mechanical  obstac'cb  to  proper 
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retraction  will  occur  when  portions  or  the  whole  of  the 
placenta  or  membranes  have  been  retained  in  the  uterus,  and 
sometimes  when  there  is  a  fibroid  tumour  in  its  wall.  It  does 
not  necessarily  imply  want  of  activity  of  the  uterine  muscle 
Lacerations—Those  which  affect  the  cervix  .andJUui.4H, 
_-^2i5!Z^iB5L[2ii2_^l^£.^^      bro^Ugament  to  a 

considerable  size,  and  large  venous  plexuses,  may  be  laid 
open,  givmg  rise  to  free  bleeding.     Tears  of  the  vulva  and 

ower  vagmal  waUs  seldom  cause  severe  hemorrhage ;    but 
It  must  bo  remembered  that  the  large  artery  to  the  chtoris 
may  be  lacerated  by  a  tear  of  the  anterior  part  of  the  vulva 
or^he  arteiy  to  the  bulb  by  a  deep  lateral  tear  of  the  perS 

It  may.  however,  be  either  partly  or  entirely  concealed  from 

ttn  oTa?       T  "Tr  "'^'^  '^"°^-«^«*'  -^™-  the  form™ 
tion  of  a  large  broad-hgament  hematoma.     The  condition  of 
the  uterus  18  an  important  indication  of  the  cause  of  the 
bleed^g ;     or  if  exhausted  it  is  soft  and  flabby    with  in 
^tinct  outlines  ;  but  if  the  bleeding  comes  from  I  ale  ation 

etrac te'd"  vf  -^"'"'^^  '^  '""^"^  *«  ^«  ^^^  and  well 
re  racted.  Lterme  mertia  and  lacerations  may.  of  course 
exist  m  company  ;  it  is  necessary  to  remember  this  when 
hemorrhage  continues  after  proper  retraction  of  the  uterus 
has  been  secured.  Careful  digital  examination  will  be 
required  to  detect  deep  lacerations  involving  the  vaginal 

labour  ^/hf"'"*  1-  "*"^°"'^*g«  f'O'n  Inertia.-In  normal 
ndther  t  ''^^'^''T  ^"^  ^^P"l«i«"  of  the  placenta  are 
neither  accompanied  nor  followed  by  serious  bleeding 
because  he  mouths  of  the  torn  maternal  vessels  are  imme 
diately  closed  by  continuous  retraction  of  the  uterine  m^sde 
especially  of  the  reticulated  layer  ;  after  the  lapse  oH  few 
hours  firm  thrombi  are  formed  in  the  mouths  of  the  tonl 

bTLt'th^f  ^'"^  ^"^^"^  ^^^"^^'^-  Retraction  ist  S 
by  far  the  more  important ;  for  thrombosis  alone  must  be 
powerless  to  prevent  hemorrhage  from  large  arterruntH 
time  has  been  allowed  for  the  consolidationlf  the  h  ouib 
Ihe  treatment  of  post-partum  hemorrhage  from  inertia 
must  therefore  be  directed  in  the  main  towafds  rearing  tt 
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suspended  activity  of  the  uterine  muscle,  efforts  to  promote 
thrombosis  being  relegated  to  a  btiictly  secondary  position. 
When  stimulation  of  the  uterus  is  unsuccessful,  bleeding  can 
be  temporarily  arrested  by  compression  of  the  organ,  while 
time  is  allowed  for  the  recovery  of  the  functions  of  the  muscle. 
In  severe  cases  there  is  no  time  to  lose,  and  it  is  of  the  utmost 


Fi(i.  'JtiO. — Hxpression  of  the  Placeutii  ))y  Pushinj;  tlio  Coiitriating 
Uterus  Dowawunls  and  Huokwurils  into  tlio  I'olvis. 

importance  that  the  treatment  adopted  should  be  prompt 
and  efficient.  The  following  methods  of  stimulating  the 
uterus  should  be  employed  consecutively,  and  in  the  ordei- 
stated,  until  success  is  attained  : 

(1)  Manipulation  of  the  Uterus  per  Abdumtn. — At  the 
first  sign  of  unusual  hemorrhage  this  methotl  can  be  instantly 
applied  ;  it  ia  therefore  mentioned  first.    The  uterus  should 
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\ye  seized  with  both  hands,  rubbed  and  squeezed,  firmly  and 
continuously,  until  it  is  felt  to  respond  by  becoming  harder 
as  it  is  manipulated.  If  the  placenta  has  not  been  delivered 
it  should  at  once  be  expressed,  or  if  necessary  removed  b" 
introducing  the  carefully  sterilised  and  gloved  hand  into  U.j 
uterus.  When  fairly  contracted  the  uterus  should  be  firmly 
squeezed  in  the  hand,  and  pressed  downwards  and  backwards 
in  order  to  express  all  blood-clot  from  it  (Fig.  2()0).  Firm 
retractioTLwill  not  be  obtained  until  fho  ntf>nP!LJl"--it3!-  has. 
>een  completely  emptied.  Even  when  the  bleeding  has 
apparently  been  controlled  in  this  manner,  gentle  massage 
must  be  kept  up  for  half  an  hour  or  more,  as  relaxation  may 
recur.  Difficulty  in  applying  this  method  may  be  met  with 
when  the  haemorrhage  is  concealed  and  the  uterus  distended 
and  flabby.  Such  cases  are  better  dealt  with  in  the  first 
instance  by  clearing  out  the  uterus. 

(2)  Administration  of  Ergot.—A.  full  dose  of  ergot  may 
be  given  as  soon  as  abdominal  compression  is  begun.  Its 
effect  is  produced  most  rapidly  when  given  by  deep  intra- 
muscular injection,  and  the  buttock  is  a  convenient  spot  for 
the  purpose.  1  c.c.  of  a  20  per  cent,  solution  of  pituitary 
extract  or  ten  to  twenty  mimms  of  the  injectio  ergotinse 
hypodermica  may  be  given  ;  thes-  solutions  .s!  ould  always 
be  sterilised.  If  given  by  the  mouth,  the  dose  fe!  ,  Id  be 
from  one  to  two  drachms  of  the  extractum  <  ita?  liq  idum. 
While  vei y  useful  in  cases  of  moderate  severity-,  ergot  'appears 
to  have  no  effect  upon  a  completely  exhausted  uterus,  and  if 
the  condition  of  the  patient  is  very  serious,  f  tne  should  not 
at  this  stage  be  occupied  in  administering  i; 

(3)  Hot  Douches. ~\W\\i\e  abdominal  comj)ression  is  being 
practised  the  nurse  in  attendance  can  prepare  a  hot  douche 
(temperature  ]^°  F.)  of  boiled  water,  or  some  mild  anti- 
septic such  as  lysol  (a  tea  spoonful  to  a  quart).  This  is  a 
valuable  supplement  to  abdominal  nianii)ulatiun,  for  it 
powerfully  stimulates  the  retraction  of  the  uterine  muscle. 
Given  through  a  long  tube  passed  up  to  the  fundus  of  the 
uterus,  it  is  of  course  more  effectual  than  whenemployed 
vaginally.  The  medical  attendant  cannot  leave  the  uterus 
when  there  is  serious  bleeding  in  order  to  prepare  the  douche, 
and  unless  a  reliable  nurse  is  jjresent,  it  had  better  be 
omitted   at   this   stage.     It   is   of   the   greatest   service   in 
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increasing  and  maintaining  retraction  when  the  hsemorrhage 
has  been  to  a  great  extent  controlled  by  other  means,  but  it 
ia  of  little  use  to  give  it  until  the  uterus  has  been  fairly  well 
emptied  of  blood-clot  by  compression  or  by  the  method  next 
to  be  described. 

(4)  Clearing  out  the  Uterus.— When  abdominal  compres- 
sion fails  to  produce  an  adequate  response,  when  there  is 
concealed   bleeding,   or  when  the  placenta  has   not   been 
delivered  and  cannot  be  expressed,  the  uterine  cavity  should 
be  promptly  cleared  out  with  the  fingers.     The  most  careful 
sterilisation  of  the  hands  must  be  practised  before  this  is 
done  and  sterilised  rubber  gloves  should  be  worn.     The 
whole  hand  can  be  introduced  into  the  vagina  immediately 
after  labour  without  causing  the  patient  much  pain,  and  two 
or  three  fingers  can  then  be  passed  into  the  uterus,  and, 
working  in  connection  with  the  other  hand  upon  the  fundus, 
will  readily  clear  out  retained  portions  of  the  after-birth  or 
blood-clot  and  at  the  same  time  powerfully  excite  the  uterus 
to  contract.     Great  care  must  be  tak*-  aot  to  overlook  small 
portions  of  adherent  placenta.     When  the  uterus  has  been 
emptied,  a  hot  intra-uterine  douche  can  be  administered,  the 
nozzle  being  passed  and  guided  up  to  the  fundus  before  the 
hand  is  withdrawn. 

All  but  the  most  serioua  cases  of  haemorrhage  from 
inertia  can  be  successfully  dealt  with  by  these  means.  In 
the  worst  cases,  which  are  fortunately  very  rare,  these 
methods  may  fail,  and  recourse  must  then  be  had  to  the 
following  modes  of  treatment  : 

(5)  Bi-manual  Compression  of  the  Uterus. — This  can  im- 
mediately be  carried  out  if  evacuation  of  the  uterine  cavity 
followed  by  an  intrauterine  hot  douche  fails  to  induce 
proper  retraction      The  whole  hand  is  passed  into  the  vagina, 
and  closed  so  that  the  fist  lies  beneath  the  uterus  ;  the  other 
hand  is   laid  palm  downwards  upon  the  abdominal  wall 
over  the  fundus,  and  the  body  of  the  uterus  is  firmly  squeezed 
between  the  two  hands.     In  this  way  the  placental  site  is 
directly  compressed,  and  bleeding  from  the  utero-placental 
vessels  controlled.     It  may  be  necessary  to  keep  up  this 
form  of  compression   for   a  prolonged  period  while  other 
measures  are   adopted  for  restoring   the   patient,  and  so 
enabling  the  uterus  to  recover  its  activity.     This  method  is 
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moat  efiFectual  and  has  superseded  the  old-time  plan 
of  directly  compressng  the  abdominal  aorta  against  the 
lunibar  vertebrae ;  pressure  applied  directly  to  the  site 
of  bleeding  is,  of  course,  much  more  effectual  than  com- 
pression of  such  a  large  vessel  as  the  abdominal  aorta. 

(6)    Plugging    the    Uterine    Cavity   with    Gauze  —This 
may  be  done  as  an  alternative  to  the  last-named,  or  after 
bi-manual  compression  has  been  applied  without  complete 
success.    Long  strips  of  gauze,  2  or  3  inches  wide,  and  tied 
together,  can  be  stuffed  into  the  uterus,  beginning  at  the 
fundus  and  tightly  packing  the  whole  organ  down  to  the 
cervix.     In  plugging  the  uterus  the  cendx  should  be  seized 
with  a  strong  pair  of  volsellum  forceps,  with  which  it  can  be 
easily  pulled  down  to  the  vulva  ;   the  gauze  is  then  intro- 
duced directly  into  the  uterus  with  a  long  probe  or  pair  of 
forceps.     A  very  large  quantity  of  gauze  is  required  to  fill 
the  uterus.     The  best  material  is  ^gauze  impregnated  with 
oxychloride  of  bismu^lj ;  this  substSl^  is  an  antiseptic  of 
more  potency  than  iodoform,  and  the  gauze  can  be  left  for 
a  longer  time  in  the  uterus.    Domestic  substitutes,  such  as 
strips  of  boiled  linen,  may  be  used  in  an  emergency     The 
uterine  plug  acts  mainly  as  a  powerful  excitant  of  uterine 
contractions  ;  but  it  is  quite  possible  to  pack  the  organ  so 
tightly  as  to  control  hemorrhage  by  direct  pressure.     When 
retraction  has   been  excited,   a  greater  amount  of  direct 
pressure  wil  also  be  exerted  by  it.     Bi-manual  compression 
■  s  more  useful  than  plugging,  because  it  can  be  instantly 
applied,  and  requires  no  assistance  or  appUances.     Pluggine 
IS  lurther  subj.ct  to  the  disadvantage  that  complete  asepsis 
^  so  difficult  t..  maintain  when  this  method  is  employed 
Bi-„uumal  compressioii    is  therefore  in  all  circumstances 
the  method  of  choice. 

(7)  Methods  of  promoting  thrombosis  in  the  uterine  vessels 
were  f..rmerly  practised,  but  have  now  bee  a  almost  entirely 
abandoned.  The  injection  of  solutions  of  iron  into  the  uterus 
though  usefu  at  the  moment  in  arresting  bleeding,  was 
frequen  ly  followed  by  sepsis.  In  adrenalin  we  now  p;ssess 
a  harmless  haemostatic,  which  can  be  obtaine,!  in  sterile 
solution,  and  it  would  be  sound  treatment  to  swab  the  uterine 
walls  thoroughly  with  this  solution  (I  in  1,000  to  1  in  2  OOOi 
or  previously  to  soak  in  it  the  gauze  used  for  packing,  in  any 
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case  in  which  complete  control  -f  the  bleetUng  could  not  be 
obtained  by  other  methods,  .viso  its  mo  would  be  clearly 
indicated  in  subjects  of  haemophilia. 

Hsemorrhage  from  incomplete  retraction  should  be  treated 
by  the  immediate  removal  of  what  is  retained  in  the  uterus, 
and  then    »y  the  same  measures  as  in  the  case  of  inertia. 

B.  Tieatment     of     Haemorrhage    from    Lacerations. — 
Lacerations  of  the  vulva  and  lower  parts  of  the  vaginal 
walls  causing  haemorrhage  should  be  immediately  closed  by 
suture,  bleeding  points  being  first  ligatured.     Deep  lacera- 
tions of  the  cervix  and  vaginal  roof  are  not  easily  closed  by 
sutures,  although  with  two  pairs  of  strong  forceps  on  the 
cervix  the  uterus  can  be  drawn  down  a  great  deal  ;   it  may 
be  very  difficult  to  reach  the  highest  point  of  the  tear,  and 
if  the  broad  ligament  has  been  opened  bleeding  points  may 
be  quite  inaccessible.     Accordingly  many  cases  have  been 
recorded  where  bleeding  has  continued  after  the  laceration 
has  been  apparently  sewn  up.     Two  alternative  metho<ls 
to  suture  may  be  adopted  :  .HI  Bi-manual  compression  ; 
(2)    plugging    with    gauze.     ^Bi-manual     comjyression    is 
Ascribed  and  practised  by  Fritsch.     He  places  the  closed 
fist  against  the  perineum  and  presses  the  pelvic  floor  deeply 
into  the  pelvic  outlet ;  owing  to  the  relaxed  and  insensitive 
condition  of  the  parts  this  can  easily  be  done.     Tht'  uterus 
at  the  same  time  is  pressed  firmly  downwards  from  the 
abdomen  with  the  other  hand,  and  thus  the  parts  in  the 
vicinity  of  the  vaginal  roof  can  be  effectually  compressed 
between  the  two  hands,  and  the  bleeding  controlled.     For 
plugging  a  laceration  in  the  vaginal  roof  a  speculum  and  a 
good  light  are  required,  and  this  method  may  therefore  be 
very   difficult   to   apply   in    domestic    practice,   although 
valuable  in  lying-in  hospitals. 

C.  Restorative  Treatment. — ^Although  the  first  indication 
in  treatment  is  to  arrest  the  bleeding,  the  general  condition 
of  the  patient,  in  severe  cases,  also  requires  prompt  attention, 
lest  death  from  syncope  should  occur  after  the  haemorrhage 
has  been  controlled.  While  preparations  are  bemg  made 
for  the  restorative  measures  described  below,  first  aid  in  a 
serious  case  of  haemorrhage  can  be  given  by  lowering  the 
head  and  holding  up  the  arms  and  legs  in  a  vertical  position,  ;j/, 
and  if  bandages  are  at  hand,  by  bandaging  the  limbs  from'  x 
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the  ffot  or  Lands  towards  the  trunk.     In  this  way  blood  is 
conserved  in  the  vital  parts  of  the  bcxiy.     The  be;t  method 
o    in„n.-d.atei.v  counteraeting  the  eflFects  of  severe  loss  of 
blood  IS  the  administration  of  no,  „al  saline  solution  in 
large  quantities.     Even  when  the  patient's  condition  is  not 
urgenf.  the  injection  of  a  pint  or  a  pint  and  a  half  of  this 
solution  into  the  rectum  is  the  best  means  of  counteraeting 
the  8h(Kk   and   relies  „.g   the  thirst  which  always   follow 
severe  ha-morrhage.     iiut  if,  during  or  after  the  bleeding, 
the  patient  is  blanch,-,!,  cold,  unconscious,  or  if  her  pulse  is 
over  140,  traii>nision  of  2  pints  of  normal  saline  solution 
into  the  m.Hl.an  basilic  vein  should  be  practised.     There  is 
no  necessity  to  describe  this  simple  surgical  procedure  or 
t he  apparatus  required  for  its  performance.     If  the  necessary 
apparatus  is  not  at  hand,  a  useful  alternative  is  to  inject 
the  solution    under  strict   antiseptic   precautions  into  the 
sulHutaneous  t  issues  with  a  cannula,  a  piece  of  rubber  tubing 
ami    a  fuim,.I      The   skin  may  be  efficic^ntly  sterilised  bv 
paint  ...g  It  freely  with  tincture  of  iodine.     A  simple  apparatus 
f..r  transf„s„>„  occupies  very  little  space  i),  the  obstetric  bag 
and  should  be  taken  toeveryca.se  as  a  routine  item  of  the 
armamentarium.     The  mo.st  suitable  positions  for  the  sub- 
cutan,.ous    injection   are    (1)  under  the  mammary  glands 

k  "^rr  r^  ''"^*^'  posterior  a.villay  wan,  (3)  under  the 
skm  „.  the  abdominal  walls.  Salt  should  be  di.s,solved  in  water 
h  in  the  proportion  of  about  one  tea.spoonful  to  a  pint,  and  the 
^  solution  boiled  for  ten  minutes  and  then  cooled.  If  there  is  no 
time  for  preparation,  the  .salt  may  be  .simply  dissolved  in  warm 
previously  boiled  water.  In  the  absence  of  the  necessary 
apparatus  for  transfusion,  the  .saline  should  be  injected  into 
the  rectum  :  not  more  than  one  pint  and  a  half  ean  be  given 

tVZ'u         u       '?"*'""  '^^^"''^  ^'  ^^«^'>-  introducedfpre- 
ferab ly  through  a  tube  and  funnel,  or  the  bowel  will  reject  it 

Ihe  administration  of  cardiac  stimulants  by  the  mouth 

and  I  ^ifff'^'K  '"^■'?""  ''  «'^"  ^^  ^^^'^^  importance, 
and  he  obstetric  bag  should  always  contain  remedies  of 
thi.s  kmd.  Strychnine  sulphate,  in  do.ses  of  ^,  to  A  of  a 
gram,  ,s  a  useful  remedy  for  hv-podermic  medication  "  Ether 
or  brandy  may  also  be  administered  in  the  same  manner  in 
doses  of  20  to  30  minims.  As  the  researches  of  Blair  BeH 
have  shown,  the  hypodermic  injection  of  an  organic  extract 
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of  the  pituitAixgland  is  the  moat  powerful  nii-ans  we  possess 
of  temporarily  raising  blood  pressure.  It  may  be  given  in 
doses  of  1  .;.c.  of  a  20  per  cent,  solution.  Elevating  the  foot 
of  the  bod  for  10  to  li:  inches  may  aI.so  assist  the  enfeebled 
circulation.  The  value  of  small  doses  of^moiphia  in  con- 
trolling restlessness  after  Ne^vrnTh.^niorihage  .-should  not  bo 
overlooked  ;  a  dose  of  J  Ui  J  of  a  ^miiii,  alone  or  in  combina- 
tion with  atropine,  will  relieve  pain  or  restlessness,  and  often 
induce  a  little  sleep,  which  will  be  of  grout  benefit  to  the 
patient. 


Labour  complicated  by  Eclampsia 

The  pathology  of  eclampsia  ha\  ing  been  already  discussed 
(p.  113),  only  clinical  points  will  be  here  considered. 

Occurrence.  -When   the   albuminuria   of   pregnancy    is 
appropriately  treated  it  seldom  terminates  in  eclampsia. 
This  disease  most  frequently  occurs  in  wc  ;ien  who  up  to  the 
time  of  its  onset  have  been  in  apparently  good  health  ;   but 
had  examination  of  the  urine  been  made,  it  is  highly  pro- 
bal'o  that  albumen  would  in  the  majority  of  cases  have  boon 
found  before  the  onset  of  the  disease.     A  certain  number  of 
oases  of  eclampsia  have  been  recorded  in  which  no  albumen 
w,i.s   found  in   the   urine.     This   's,   however,   very   rare ; 
Olshausen   met   with    it   only   once  in    168   cases.     About 
98  per  cent,  of  cases  occur  after  the  sixth  month  (twenty- 
fourth  w  "ok),  but  it  has  been  obvserved  as  early  as  sixteen  to 
eighteen  weeks,  and  a  number  of  instances  have  been  recorded 
in  whirh  it  has  occurred  with  a  vesicular  mole,  no  foetus 
being   present   at   all.     The    convulsions    commence    most 
frequently  before,  or  almost  simultaneously  with,  the  onset 
of  labour  ;  more  rarely  after  labour  has  been  for  some  hours 
in  progress  ;     and   least   commonly   after  labour  is   over. 
Pinard  estimates  the  first-named  at  54  per  cent.,  the  second 
at  30  per  cent.,  the  third  at  16  per  cent,  of  all  cases.     In 
true  puerperal  cases  the  onset  of  the  convulsions  is  very 
rarely  delayed  for  more  than  forty-eight  hours  after  labour, 
although    in    some    eases    several    days    have    interven:'d. 
Labour   complicated    by   eclampsia   is   u.sually   premature. 
If  there  is  a  history  of  eclampsia  in  a  previous  labour,  the 
presence  of  chronic  nepbritis  must  be  suspected. 
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Clinical  Features. — Although  eclampsia  may  attack  a 
pregnant  woman  who  has  apparently  been  in  good  health  up 
to  the  moment  of  its  onset,  a  series  of  well-marked  symptoms 
sometimes  precedes  its  occurrence.  The  symptoms  associated 
with  the  albuminuria  of  pregnancy  may  have  been  present  for 
some  time  ;  but  in  addition  certain  other  symptoms  often 
occur  which  constitute  what  is  called  the  pre-eclamptic  state. 
They  are  (1)  severe  headache,  usually  frontal,  but  sometimes 
occipital  ;  (2)  functional  disturbances  of  vision,  such  as 
iruscae  volitantes,  diplopia,  hemianopsia,  and  temporary 
amblyopia  ;  (3)  occasionally  well-marked  albuminuric 
retinitis,  with  considerable  failure  of  vision  ;  (4)  puffiness  of 
the  eyelids  and  cheeks ;  (5)  severe  epigastric  pain,  with 
giddiness,  nausea,  or  vomiting  ;  (6)  occasionally,  attacks  of 
petit  mal.  The  condition  of  the  urine  seldom  furnishes 
premonitory  signs,  but  a  sudden  diminution  in  the  total 
amount  of  the  urinary  secretion  may  occur,  and  must  be 
regarded  as  of  great  significance.  In  addition,  the  amount 
of  albumen  may  rise,  the  amount  of  urea  may  fall,  and  the 
proportion  of  ammonia  nitrogen  consequently  become 
increa.^ed  (see  p.  109).  Clinical  observations  indicate  that 
a  definite  rise  in  blood-pressure  precedes  the  occurrence  of 
fits.  This  point  has,  however,  not  been  completely  estab- 
lished, but  during  the  stage  of  convulsions  blood  pressure  is 
invarial)!}'  raised. 

The  convulsions  are  epileptiform  in  character,  and  con- 
sist of  a  stage  of  tonic,  followed  by  a  stage  of  clonic,  contrac- 
tions. Eadi  convulsion  is  ushered  in  by  fibrillary  twitchings 
m  the  muscles  of  the  face,  tongue,  and  limbs,  often  followed 
by  conjugate  deviation  of  the  head  iuid  eye.s — usually  to  the 
left  side.  Then  comes  a  brief  period  of  tonic  contraction 
in  which  respiration  ceases,  and  the  trunk  may  pass  'nto 
the  condition  of  opisthotonos  ,  this  is  accompanied  by 
marked  cyanosis,  the  face  being  livid,  and  the  tongue 
protruded  between  the  teeth.  This  stage  usually  lasts  less 
than  half  a  minute,  and  gives  place  to  genera'  clonic  contrac- 
tions wiiitli  api'  ar  to  affect  all  the  voluntary  muscles  of  the 
body.  Slight  respiratory  movements  now  occur,  and  the 
cyanosis  gradually  passes  off  during  the  periml  of  three  to 
five  minutes  which  this  stage  generally  occupies.  A  varying 
anu)Uiit  of  nu-ntai  disturbance  follows  the  fit  :  in  some  cases 
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the  patient  appears  to  be  merely  sleepy  or  somewhat  dazed 
for  a  few  minutes  ;  in  some  cases  there  is  a  brief  period 
of  coma ;  in  others  deep  coma  persists,  the  patient  fail- 
ing to  regain  consciousness  before  the  onset  of  the  next 

convulsion. 

The  convulsions  are  ahuost  always  multiple  ;  they  may 
occur  every  hour,  or  every  half-hour  ;  in  more  serious  cases, 
with  greater  frequency  than  this.    As  many  as  a  hundred  his 
may  occur  in  a  single  case.    During  the  eclamptic  state  the 
excretion  of  urino  is  greatly  diminished,  and  may  for  some 
hours  be  suppressed  ;    it  frequently  contains  blood,  and 
nearly  always  a  large  amount  of  albumen,  becoming  sohd  on 
boiUng.   Suppression  of  urine  is  probably  induced  secondarily 
by  spasm  of    the  renal  arterioles,  which   diminishes   the 
amount  of  blood  circulating  through   the   tissues  of  the 
kidney.     In  aU   cases    of   eclampsia  the  urine   must   be 
examined,  the  catheter  being  employed  to  obtain  a  specimen 
if  necessary.    A  high  blood  pressure  is  always  present  m 
fuUy  developed  eclampsia,  and  readmgs  of  over  200  mm.  are 
often  met  with.    This  rise  is  generally  beUeved  to  be  due  to 
general  arterial  epasm.    When  a  considerable  ""'"ber  of  fits 
has  occurred,  the  temperature  usually  rises  to  101  to  102  * ., 
and   in  some  cases   there  is   hyperpyrexia.     Death   may 
result  from   coma,   from   cerebral   haemorrhage,   or   from 
pulmonary  oedema. 

Diagnosia.— It  is  necessary  to  distinguish  the  following 
conditions  from  eclampsia  :  (1)  epilepsy  ;   (2)  hysteria  and 
hystero-epilepsy  ;    (3)  convulsions  or  coma  due  to  cerebral 
disease,  dir>ctes,  or  acute  poisoning.     Ur(Bmic  convulsions 
are  difficult  to  distinguish  from  eclampsia,  but  tlie  general 
line  of  treatment  to  be  pursued  is  much  the  same  in  both. 
Cases  of  epilepsy  can  usually  be  recognised  by  the  history 
obtained  from  the  patient  or  her  friends  ;   when  a  history 
cannot  be  obtained,  the  condition  of  the  uri.ic  furmsJies  the 
most  reliable  means  of  distinction  ;    but  it  must  be  reeol- 
lected  that  in  the  rare  cases  of  eclampsia  without  albu- 
muiuria  the  absence  of  albumen  from  the  urine  will  be 
misleiidiiig.     In  general  clinical  featun-s.  the  status  epikp- 
ticua  closely  resembles  a  severe  case  of  eclamptic  coma  with 
elevation  of  temperature.     Cases  of  hysterical  hts,  imd  cases 
of  cotna  due  to  causes  other  than  renal,  must  be  differentnted 
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by  attention  to  the  special  features  of  these  disorders  into 
which  we  cannot  enter  here. 

Prognosis. — ^The  outlook  in  eclampsia  is  always  very 
serious  both  for  mother  and  child.  The  maternal  mortality 
appears  to  vary  considerably  with  tlie  severity  of  the  cases 
and  the  method  of  treatment  employed  ;  percentages  are 
of  little  value  unless  given  in  relation  to  tlie  same  line  of 
treatment.    The  mortality  is  decidedly  higher  in  multipane 

^  than  in  primipara;.  The  greater  the  number  of  fits,  the 
more  serious  is  the  prognosis  ;  in  cases  where  more  than 
twenty  seizures  occur  it  is  said  that  the  mortaHty 
is  upwards  of  50  per  cent.  When  the  fits  are  prolonged, 
when  the  temperature  steadily  rises,  and  when  there  is 
early  or  continuous  coma  the  prognosis  is  very  grave  indeed. 
Extreme  degrees  of  anuria  which  do  not  yield  to  treatment 
are  always  of  the  gravest  significance.  Jaundice  is  rarely  met 
with,  but  is  sometimes  present,  accompanied  by  scanty  and 
bloody  urine  ;  a  fatal  termination  must  then  be  expected. 
Yet  the  great  majority  of  mild  cases  of  eclampsia  recover, 
labour  terminating  speedily,  and  the  number  of  convulsions 
not  being  great.     In  severe  cases  which  recover,  prolonged 

^  mental  disturbance  may  continue,  or  insanity  may  supervene 
in  the  puerperium. 

The  foetal  mortality  is  largely  influenced  by  the  period 
of  gestation  ;  in  cases  at  the  twenty-eighth  week  or  earlier  it 
amounts  to  nearly  100  per  cent.,  becoming  less  as  term  is 
approached.  Under  the  most  favourable  conditions  it  is 
probably  as  high  as  40  to  60  per  cent.  The  occurrence  of 
convulsions  in  the  new-born  child,  and  of  post-mortem 
hepatic  lesions  similar  to  those  of  the  mother,  has  been 
already  mentioned.  This  heavy  mortality  is  to  be  attri- 
buted to  prematurity  and  debility,  to  intra-uterine  intoxi- 
cation, to  plaei-ntal  disease,  and  to  the  effects  of  operative 
interference. 

Treatment. — Severe  cases  tax  the  resources  of  treatment 
to  an  extent  unequalled  in  obstetric  complications.  Only  in 
the  earliest  stages  can  the  disease  be  controlleil  with  any 
certainty.  It  is,  therefore,  most  important  that  the  signi- 
fi(  ance  of  the  ^v  mptoms  of  the  pre-eclamptic  stage,  should 
be  clearly  undtrstood,  for  at  this  moment  prompt  treatment 
ma\  ii\  trt  the  convulsions.     When  once  the  convulsions  ln'.v(! 
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begun,  the  patient  should  be  sent  immediately  to  the  hospital 
if  there  is  one  within  reach,  or  in  eases  of  the  better  class 
arrangements  should  be  made  for  continuous  medical  and 
nursing  supervision  of  the  best  and  most  experienced  kind 
which  may  be  avaUable.  If  only  a  single  convulsion  has 
occurred,  there  are  possibilities  of  the  gravest  developments, 
and  no  precautions  must  be  neglected.  A  specimen  of 
urine  should  be  obtained  i.uinediately,  and  complete 
examination  made,  including,  if  possible,  the  tests  for 
acetone  and  diacetic  acid,  estimation  of  the  amount  of 
albumen,  and  a  microscopic  examination  of  the  centrifu- 

galised  deposit. 

General  Principles.— Cases  of  eclampsia  vary  so  greatly 
in  severity  that  no  routine  can  be  followed  in  treating  them. 
The  general  principles  upon  which  treatment  should  be  based 
are  accordingly  of  uncommon  importance,  and  must  be  care- 
fuUy  considered.    These  principles  are  based  upon  the  view 
that  eclampsia  is  a  complex  toxaemia,  the  original  source 
of  which   is  the  placenta ;    further,  secondary  sources  of 
toxemia  arise  during  the  course  of  the  disease  from  pro- 
found alterations  in  metabolism  (liver,  endocrinous  glands), 
and  from  failure  of  the  excretory  functions  of  the  kidneys. 
It  is  not  possible  by  cutting  off  the  original  source  of  the 
toxsemia,  i.e.,  by  emptying  the  uterus,  to  cure  the  disease  in 
every  case,  for  a  lethal  dose  of  toxins  may  be  already  present 
in  the  body  ;  or,  again,  the  structural  damage  sustained 
by  important  viscera,  .such  as  the  liver,  may  be  so  great 
that   these   organs    may  fail   to    recover   their   functional 
activity,  so  that  the  existing  toxajmia  is  intensified  and  death 
ensues*    Nevertheless,  the  disease  cannot  be  finally  cured 
until  pregnancy  has  been  ended. 

There  art  accordingly  two  immediate  objects  of  treat- 
ment :  (a)  to  terminate  the  pregnancx  (h)  to  promote  the 
elimination  of  the  toxiiH.  anil  to  neutralise  their  effects. 
The  relative  importance  attached  by  different  schools  to 
these  two  objects  of  treatment  is  not  the  same.  An  impor- 
tant school  regards  the  first  as  all-important,  and  is,  there- 
fore, prepared  to  subordinate  everything  to  a  rapid  emi)tying 
of  the  uterus.  To  this  school  the  treatment  of  eclampsia  is 
mainly  a  simjkal  problem.  Another  equally  impi.rtant 
school    regards   the    seeoiul    object   as    all-important;    the 
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termination  of  labour  is  a  secondary  matter,  eliminative 
treatment  is  of  prime  importance,  and  accordingly  to  these 
the  treatment  of  eclampsia  is  mainly  a  medical  problem. 

The  surgical  school  encounters  two  practical  difficulties. 
Firstly,  the  subjects  of  profound  toxaemia  are  extremely 
sensitive  to  the  effects  of  surgical  shock,  and  in  many  cases 
the  uterus  can  be  rapidly  emptied  only  by  the  performance 
of  a  serious  operation.  Secondly ,  the  toxsemic  symptoms  are 
not  in  all  cases  relieved  by  the  termination  of  pregnancy ; 
this  will  be  understood  from  what  has  been  already  said 
about  the  secondary  sources  of  toxaemia.  Heiman  has 
shown  that  in  67  per  cent,  of  cases  fits  continue  after  labour. 
And,  again,  in  1*6  per  cent,  of  cases  the  convulsions  do  not 
begin  until  labour  is  over.  Consequently  the  patient  may 
survive  the  operation  of  delivery  and  yet  die  of  the  disease. 
These  objections  are  met  by  the  surgical  school  with  the  plea 
that  if  an  early  resort  to  operation  could  always  be  made, 
i.e.,  before  the  toxaemia  had  become  profound,  these 
difficulties  would  be  largely  avoided. 

The  medical  school  also  encounters  two  difficulties. 
Firstly,  the  effect  of  medical  treatment  is  uncertain,  and  the 
worst  cases  do  not  respond  to  it  at  all.  This  failure  involves 
a  loss  of  time  which  seriously  prejudices  the  success  of  a 
subsequent  operation,  for  the  toxaemia  is  deepening  all  the 
time.  Secondly,  \mder  the  most  favourable  conditions  this 
treatment  is  palliative,  not  curative,  and  unless  the  uterus 
is  emptied,  the  source  of  the  specific  toxins  will  not  be  cut 
off.  Operative  measures  may  therefore  be  required  as 
well. 

One  of  the  chief  practical  difficulties  in  the  treatment  of 
eclampsia  is  that  the  worst  cases  usually  set  in  with  un- 
exampled suddenness  and  severity.  If  an  early  stage  of 
mild  toxaemia  were  always  apparent,  success  by  either 
method  would  be  much  easier  to  attain.  In  point  of  fact, 
the  less  severe  cases  may  be  sucorcsfuUy  managed  by  either 
the  surgical  or  the  medical  plan  ;  the  worst  cases  are 
attended  by  a  heavy  mortality  whatever  treatment  is 
adopted. 

We  may  now  consider  in  more  detail  the  medical  and 
surgical  measures  which  may  be  adopted  in  treating  cases  of 
eclampsia. 
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A.  Medical  Treatment. — ^The  immediate  objects  of  this 
treatment  are  (a)  to  promote  elimination ;  (6)  to  neutralise, 
if  possible,  the  effects  of  the  tox-ns.  The  first  object  is 
much  easier  to  attain  than  the  second.  At  the  same  time 
labour  Is  induced  or  its  progress  expedited  by  methods 
which  involve  the  least  possible  shock. 

Eliminative  Treatment. — The  aim  of  eliminative  treat- 
ment is  to  promote  by  all  possible  means  the  elimination  of 
toxic  bodies  from  the  blood  and  from  the  ti.s='ies.  The 
methods  which  may  be  employ  i  are  : 

(a)  Venesection. — From  10  to  15  ounces  of  blood  may  be 
withdrawn  from  the  median  basilic  vein  or  some  other 
source  ;  this  obviously  at  once  reduces  the  total  amount  of 
poison  in  the  blood.  At  the  same  time  it  reduces  blood 
tension,  which  is  always  high  in  toxaemia.  Lichtenstein  has 
recently  attempted  to  show  that  the  apparent  benefit 
following  operative  delivery  in  eclampsia  is  in  reality  due 
to  the  loss  of  blood  which  accompanies  it.  It  is  only 
suitable  for  '  sthenic  '  cases  ;  when  wasting  has  occurred 
or  when  marked  anosmia  and  anasarca  are  present  it  is 
contra -indicated. 

(h)  Saline  Transfusion. — This  is  best  carried  out  by  the 
direct  method,  which  consists  in  introducing  from  one  to 
three  pints  of  sterile  saline  solution  through  a  cannula  into 
a  vein.  It  may  conveniently  be  combined  with  venesection, 
the  same  vein  being  made  use  of  for  both  purposes.  The 
immediate  effect  is  to  reduce  the  concentration  of  the  toxins 
in  the  blood  scrum  and  thus  to  diminish  their  activity.  In 
eclampsia  a  slightly  alkaline  solution  should  be  used  in  order 
■  to  neutralise  the  excess  of  acid  'todies  which  are  present  in 
that  condition.  For  this  purpose  30  grains  of  acetate  of 
soda  may  be  added  to  each  pint  of  normal  saline,  as  recom- 
mended by  Jardine.  Other  more  remote  effects  are  that 
diuresis  and,  to  a  less  extent,  diaphoresis  are  produced  ;  in 
other  wrtds, a  direct  eliminative  effect  is  seen, but  this  may 
not  appear  for  twenty-four  hours  or  more  after  the  adminis- 
tration. 

Other  methods  of  introducing  saline  solution  into  the 
circulation  may  be  employed,  however,  viz.  subcutaneous 
transfusion,  or  saline  euemata.  Absorption  of  fluid  from 
the  subcutaneous  tis.sue  is  rapid,  and  also  from  the  rectum 
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y     when  empty  ;    but  neither  achieves  such  rapid  results  as 
the  intravenous  method. 

Subcutaneous  transfusion  is  carried  out  with  simple 
apparatus  consisting  of  a  trochar  and  cannula,  a  funnel 
and  tube.  A  Southey's  tube  serves  the  purpose  admirably, 
and  can  be  introduced  without  causing  pain.  The  floor 
of  the  axilla,  the  submammary  region,  and  Scarpa's  tri- 
angle are  convenient  positions  for  it.  Strict  antiseptic 
precautions  must  be  observed,  the  apparatus  being  boiled, 
and  the  skin  painted  with  tincture  of  iodine  ;  even  then 
there  is  a  certain  risk  that  skin  organisms  may  be  carried  into 
the  cellular  tissue,  resulting  in  suppuration,  and  sometime:, 
in  sloughing.  Not  more  than  half  a  pint  should  be  intro- 
duced in  one  situation,  and  for  this  amount  to  enter  at  least 
a  quarter  of  an  hour  is  required.  The  fluid  should  be  dis- 
tributed by  pressure  with  the  fingers,  and  undue  tension 
avoided  by  employing  only  a  low  pressure. 

Saline  enemata  are  rapidly  absorbed  if  the  lower  bowel  is 
empty  ;  but  large  quantities  will  not  be  retained,  and  not 
more  than  a  pint  cai.  je  introduced  at  a  time.  If  the  enema 
is  repeated  several  times  the  bowel  becomes  intolerant,  and 
rejects  the  whole  or  a  part  of  it.  \  continuous  drop  enema 
(proctoclysis)  may  be  used,  but  the  apparatus  is  difficult  to 
manage  when  convulsions  occur. 

(c)  Diaphoretic  Measures. — Free  action  of  the  skin  is 
of  great  importance  in  aiding  elimination  and  reduc  ing  blood- 
pressure.  The  Jiot  blanket  pack  or  the  electric  heat  bath 
are  perhaps  the  quickest  and  best  methods  of  producing 
sweating,  and  should  l)e  preferred  to  any  others.  Medicinal 
means  are  less  certain,  and  have  the  disadvantage  of  also  * 
causing  considerable  depression  of  the  circulation.  Pilo- 
carpin  in  doses  of  gr.  ,i,-,  by  hypodermic  injection  usually 
causes  profuse  perspiration,  but  it  greatly  weakens  the 
action  of  the  heart,  and  for  that  rea.son  cannot  be  adminis- 
tered in  serious  casos.  .Antipyretic  drugs  such  as  phen- 
acetui,  antipyrin,  jiiul  salicylic  acid  are  not  to  be  recom- 
mended. 

(d)  Trentmet>!  of  the  Alimentary  I'aunl. — It  has  been 
already  stated  that  there  is  reason  to  believe  that  to-xms 
are  freely  e.xcreted  by  the  mucou.-i  tneinbranes  of  the  stomach 
and  intestine  and  may  be  rea)>sorbed  by  the  colon.     The 
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contents    of    the    alimentary   canal    are   therefore   to  be 
eliminated  as  far  as  possible. 

The  treatment  may  be  begun  by  stomach  lavage ; 
wlipn  the  contents  have  all  been  washed  away  a  full  dose 
of  magnesium  sulphate  in  solution  may  be  left  in  the  stomach, 
(iastric  digestion  appears  to  be  entirely  in  abeyance  in 
severe  cases,  and  nothing  but  water  should  be  given  until 
the  patient's  condition  shows  signs  of  improvement, 
Hastings  Tweedy  has  insisted  upon  this  point,  and  has 
shown  the  excellent  results  of  the  complete  withholding  of 
food  during  the  convulsive  period  of  the  di-^ease. 

Purgation  has  been  employed  empirically  in  eclampsia 
for    many    years.     Saliu"    aperients    such    as    magnesium 
sulphate,  which   act  chiefly  by  stimulating  the  intestinal 
secretions,  are  the  most  useftil.     Purgatives  should  not  bo 
administered  to  a  comatose  patient,  for  swallowing  is  then 
verj'  imperfect,  and  anything  given  by  the  mouth  may  pass  in 
part  into  the  air-passages.     Purging  however  is  not  sufficient. 
Absorption  from  the  intestine  takes  place  chiefly  in  the 
colon,  and  this  part  of  the  bowel  must  accordingly  bo  kept 
clear  by  frequent  irrigation.     Normal  saline,  or  the  alkaline 
saline  solution  jnentioned  above,  should  be  used  in  large 
(juantities  (two  to  three   pints),  a  long  rubber  tube  being 
passed  for  t«n  to  twelve  inches  into  the  bowel.     Th<'  colon 
irrigation  should  be  repeatt d  until  the  large  bowel  is  clear 
of  faecal  matter. 

{e^  Ikcap.'^Hl'ilioi    of   the   Kidneys- -Thin  operation  has 
been  advised  by  Kdebohls  in  severe  cas*  .s  of  eclampsia  accom- 
panied hy  anuria   th<    object  being  to  restore  renal  activity 
bv  relieving  the  renal  circulation  by  allowing  venous  oozing 
from    the    t(U'n    capsular    vessels.     The    operation  consists 
ill  exposing  each  kidney  iu  the  loin  and,  after  delivering  it 
through  the  wourid.  stripping  its  fibnms  capsule  partially 
or  completely  away.     E,\perimeiital  observations  liave  been 
made  by  Khrenfest  on  (h)gs  and  other  animals  ;    he  faileil 
to   pruuuee  diuresis   in   h-althy  animals   !iy  decapsulati(»n. 
and  in  some  of   his  cvperiments   Mippression  oi'  urine  v  as 
obi-.erved.     The  m  ientifie  basis  of  the  operatitm  is  tlierefi.re 
fiuestionahle.  and  the  results  <<i  the  ymali  uiniber  of  eases 
in  which  it  has  been  pe.'*^' rued  are  iuconclu.-ivt  .      .Advocates 
of  the  i'peratioii  advise  tliat  it    shouM    not  be  performed 
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unless  there  is  extreme  anuria,  and  not  until  it  is  clear  that 
evacuation  of  the  uterus  haa  failed  to  relieve  it.  Severe 
casesof  post-partum  eclampsiawl.ioh  do  not  yield  to  palliative 
treatment  have  furnished  most  o*  the  opportunities  for  this 
operation. 

The  importance  of  restoring  the  renal  functions  in 
eclampsia  is  obvious  and  can  hardly  be  over-stated ;  after 
the  uterus  has  been  emptied  it  is  the  chief  concern  in  treat- 
ment. Although  a  surgical  measure  it  is  therefore  most 
appropriate  to  consider  decapsu'ation  as  an  adjunct  to 
eliminative  treatment. 

Treatment  of  the  Toxic  Symptoms.— It  is  of  the  greatest 
importance  that  the  patient  should  be  isolated  and  all 
avoidable  sources  of  external  in  itation— auditory,  visual, 
and  sensory— rigidly  excluded.  There  is  no  doubt  that  the 
onset  of  a  convulsion  may  be  precipitated  reflexly  by  any 
of  the  ordinary  channels  of  sensation. 

During  the  fit  nothing  can  be  done  except  to  prevent  the 
patient  from  injuring  herself.     She  should  be  turned  upon 
her  side  to  allow  the  salivary  secretions,  produced  in  excess 
during  the  convulsions,  to  escape  from  the  mouth,  and  to 
prevent  their  finding  their  way  into  the  air-passages  while 
the  patient  is  unconscious  and  her  reflexes  are  suspended. 
To  save  the  tongue  from  being  bitten  the  best  plan  is  to  fold 
a  handkerchief  in  several  thicknesses,  pass  it  between  the 
teeth  over  the  tongue,  and  hold  it  in  position  until  the  clonic 
rontractions  have  ceased  ;    or  a  wooden  plug  or  a  STJoon 
handle  covered  with  a  handkerchief  may  be  kept  between 
the  teeth.     The  clothing  should  be  arranged  so  as  not  to 
impede  respiration. 

The  main  object  of  treatment  will  be  to  cantrol  as  far  a-i 
possible  the  recurrence  of  the  convulsion  by  the  adminis- 
tration of  anmthetic  or  sedative  drugs  which  directly  influence 
the  central  nervous  system. 

Anasthetic  or  sedative  drugs  tend  to  prevent  the  peri.Tdic 
explosions  of  central  nerve  energy  which  cuuso  the  convul- 
sions. Of  all  the  drugs  of  this  class  which  we  posse-^s, 
niorplua  is  the  most  useful  ia  eclampsia,  for  the  reasorl 
that  itE  effect  is  produced  with  great  rapidity,  anj  that  it  can 
be  administered  by  h>T)odermic  injection  when  the  patient 
18  unable  (o  swallow.     Halt  a  grain  may  be  given  to  begin 
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with,  and  thereafter  doses  of  a  quarter  of  a  grain  every  two 
or  three  hours  until  two  grains  have  been  given  in  all. 
Next  to  this  the  most  generally  useful  drug  is  chloral  hydrate, 
alone  or  in  combination  with  bromide  of  potaasium.  Thirty 
grains  of  chloral  and  fifteen  grains  of  bromide  may  be  given 
by  the  mouth  every  hour,  until  four  doses  have  been  adminis- 
tered ;  or  they  may  be  given  by  the  rectum,  when  the  dose 
should  be  doubled,  and  the  lower  bowel  must  be  cleared 
out  before  its  administration  is  begun. 

These  sedatives  must  be  used  with  discretion,  and  not 
applied  as  routine  treatment  to  all  cases.  They  are  chiefly 
useful  in  mild  cases — i.e.  those  in  which  the  patient  recovers 
consciousness  more  or  less  completely  between  the  seizures. 
In  severe  cases  accompanied  by  deep  and  continuous  coma, 
little  benefit  is  to  be  anticipated  from  them. 

Treatment  with  morphia  and  chloral  has  been  extensively 
practised  by  StroganofE,  who  makes  these  drugs  the  basis 
of  the  method  known  by  his  name.  He  advises  that 
treatment  should  be  begun  with  a  quarter  of  a  grain  of 
morphia  hypodermically,  followed  one  hour  later  by  30 
grains  of  chloral  by  the  mouth  ;  two  hours  later  the  morphia 
is  repeated,  and  the  chloral  repeated  six  hours  after  the  first 
dose  ;  in  all  four  doses  of  chloral  and  two  of  morphia  may 
be  given  in  twenty-four  hours.  As  soon  as  the  convulsions 
cease  and  the  conditions  are  favourable  labour  is  induced. 
Stroganott's  own  results  by  this  method  have  been  very 
good;  and  Nagel  has  recently  reported  a  series  of  050  cases 
treated  thus  with  a  maternal  mortality  of  only  8  per  cent. 
Such  favourable  results  have  not  i)een  obtained  by  the 
majority  of  workers  with  this  metl^od. 

In  ]''ranre  the  use  of  morphia  is  4isf'ountenanced  on 
tiie  grounds  that  thi.;  drug  tends  to  diminish  the  urinary 
and  other  secretions,  and  that  it  adds  another  form  of 
poisoning  to  those  already  in  existence.  These  objections 
arc  mainly  theoretical  ;  there  can  be  no  doubt  ihat  mor])lua 
in  many  cases  notably  diminishe.«  both  the  frequency  and 
the  severity  of  the  convulsions,  and  this  is  an  important 
advantage,  for  by  inducing  exhaustion  convalsion  ■  may  be 
the  direct  cause  of  death.  Is  eiTeci  upon  rojjiration  must 
be  carefully  watohed,  for  !  rratiiing  may  become  dangerously 
slow. 
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Another  method  much  employed  is  the  administration 
of  chloroform  ;  this  has  been  recommended,  with  certain 
precautions,  in  previous  editions  of  this  l)ook.  Recent 
advances  m  our  knowledge  of  the  nature  of  the  eclamptic 
toxaemia  have,  however,  shown  that  it  has  certain  features 
m  common  with  chloroform  poisoning,  viz.  the  presence 
of  acetonaemia  and  disorganisation  of  the  liver.  The  induc- 
tion of  anaesthesia  by  chloroform  in  persons  not  sufforing 
from  toxannia  sometimes  leads  to  symptoms  of  grave  po.son 
ing  from  one  to  three  days  afterwards,  even  in  cases  where 
the  amount  administered  has  not  been  large.  Chloroform 
must,  therefore,  be  regarded  as  a  dangerous  anesthetic  in 
eclampsia  ;  its  use  should  be  avoided  for  operative  purposes 
and  It  IS  not  advi.^able  to  administer  it  even  to  produce  a  light 
degree  of  anaesthesia  for  the  control  of  convulsions  The 
^   only  general  anaesthetic  r.Fv>\  should  bts  ether  y/ 

Trmtme,it  of  Pyrma.  -Antipyretic  drugs  should  be 
avoided.  If  the  hot  pack  previously  mentioned  fails  the 
hody  should  be  rubbed  with  pieces  of  ice. 

The  Circulalion.— The  outstanding  features  of  the 
circulation  are  the  rapid  pulse,  the  high  tension,  and  the 
enfeebled  cardiac  action.  Venesection  brings  relief  to  the 
high  tension  ;  intra-venous  tran.sfusion  probably  exaggerates 
It ;  but  the  general  ^ood  effects  of  the  latter  outweigh  this 
disadvantage.  In  the  United  States  reratrum  viride  has 
been  much  employed  as  n  means  of  redu.^ing  the  pulse  rate 
and  lowering  tonsion.  and  with  ap].  aent  benefit.  Othe 
writers  believe  that  this  effect  is  accompanied  In  a  depressir.g 
action  on  the  heart  muscle  which  is  dan^cro.n.  In  real  tv 
we  have  no  reliable  means  of  directly  assioting  the  circula- 
tion m  eclampsia. 

The  Conduct  of  Zaiowr.-While  medical  lreatme.it  is 
being  carried  out  no  obstetric  interference  is  pra  tised 
except  what  may  be  required  to  assist  the  cours.^  of  a  abour 
already  m  progress.  In  the  majority  of  cases  of  x  mild 
ype  the  fits  do  not  begin  until  a  few  hours  after  labour  has 
Dcgun,  and  its  progress  is  rapid  and  easy,  since  tne  child 
IS  often  premature  and  uterine  action  is  powerful  The 
confinement  may  then  be  managed  on  general  principles 
except  ,n  regard  to  two  points  :  (a)  the  second  st,.ge  should 
be  terminated  by  forceps  as  soon  as  the  head    las  passed 
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into  the  pelvic  cavity,  ether  being  used  as  the  anscsthetic  for 
the  reasons  mentioned  above ;  (fe)  bleeding  during  tho 
delivery  of  the  placenta  may  be  encouraged,  if  •venesection 
has  not  already  been  practised.  If  labour  has  not  begun 
one  of  the  slow  methodH  of  induction  Hhould  bo  practised 
(p.  058).  In  cases  of  post-partum  eclampsia  it  is  obvious 
that  medical  treatment  alone  is  applicable. 

We  may  consequently  now  indicate  two  types  of  eases  of 
eclampsia  which  can  be  suitably  treated  by  medical  methods, 
viz.,  mild  cases  in  which  labour  is  in  progress,  and  all  post- 
partum cases.  Mild  ca.ses  occurrinct  before  the  onset  of 
labour  are  less  favourable,  owing  to  the  uncertainty  of 
methods  of  induction. 

A  difficult  question  which  has  often  to  be  decided  is 
how  long  to  persist  in  palliative  treatment  when  the  results 
achieved  are  negative  or  inconsiderable.  Less  than  twelve 
hours  does  not  allow  sufficient  time  for  definite  effects  to 
appear,  and  the  treatment  should  be  carried  out  tiioroughly 
and  continuously  for  that  time.  After  twelve  hours  the 
condition  of  the  patient  and  of  the  uterus  must  decide  the 
question  of  continuing.  If  laliour  has  not  begun,  or  is  in 
ail  early  stage,  and  the  toxaemia  shows  no  signs  of  lessening, 
surgical  treatment  should  not  be  postponed,  unless  it  is 
definitely  decided  to  reject  it  entirely. 

B.  Surgical  Treatment. — The  surgieal  treatment  of 
eclampsia  consists  in  effecting  rapid  delivery  when  labour 
has  not  begun,  or  has  only  reached  the  early  ])art  of  the  first 
stage.  There  are  two  methods  of  rapid  delivery  whit  h  may 
be  made  use  of.  One  consists  in  forcibly  dilating  the  cervix 
and  lower  uterine  .segment  until  it  is  large  enough  to  allow 
the  child  to  be  extracted  per  ivginavi ;  it  is  generally  known 
as  accouchemePt  force,  and  may  be  carried  out  in  .several 
different  ways,  which  will  be  described  in  the  .section  on 
'  Obstetric  Operations.'  The  other  conui.sts  in  extracting 
the  child  through  an  incision  in  the  uterine  wall  (Ca'sarean 
section)  ;  it  may  be  done  either  per  abdomen,  by  an  intra- 
peritoneal operation,  or  per  vaginam,  when  the  operation  is 
extra-peritoneal. 

All  these  procedures  are  major  surgical  operations,  not 
to  be  lightly  performed  upon  patients  suffering  from  pro 
found  tox«mia.     Kven  when  carried  out  under  .some  form 


1.0 


I.I 


1^  1 2.8 


lit 


136 

IM     12.0 


2.5 

III 


1.8 


1.25 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS 

STANDARD  REFERENCE  MATERIAL  1010a 

(ANSI  and  ISO  TEST  CHART  No  2) 


S40 


ABNORMAL  LABOUR 


li! 


of  local  anicsthesia,  they  produce  a  degree  of  surgical  shock 
which,  in  consideration  of  the  patient's  condition,  appreciably 
increases  the  risk  of  a  fatal  issue.  Nevertheless  in  severe 
cases  the  results  of  eliminative  treatment  are  uncertain,  and 
rapid  evacuation  of  the  uterus  is  the  only  alternative  method 
of  dealing  with  them.  The  indication  for  these  operations  is 
to  save  the  mother ;  therefore  the  condition  of  the  child, 
whether  alive  or  dead,  is  unin-portant. 

Delivery  by  accouchement  force,  is  the  most  severe  of 
all,  and  it  is  not  to  be  recommended.  The  amount  of  shock 
produced  by  rapid  dilatation  of  the  cervix,  by  the  digital 
method,  for  example  (see  p.  668),  is  little  less  than 
that  which  accompanies  Caesarean  section,  and  in  addition 
dangerous  lacerations  of  the  cervix  and  vagina  are  often 
caused  by  these  operations.  Caesarean  section  by  the  abdo- 
minal route  is  the  simplest  and  most  expeditious  method 
we  possess  of  rapidly  evacuating  the  uterus,  and  if  opera- 
tive treatment  is  decided  upon,  this  is  the  operation  of 
choice  for  eclampsia.  Caesarean  section  of  the  full  time 
uterus  by  the  vaginal  route  requires  special  instruments 
and  considerably  more  technical  skill  and  experience  for  its 
performance,  and  is  therefore  only  suitable  for  hospital 
practice.  By  the  abdominal  route  the  operation  can  be 
performed  by  anyone  with  a  little  experience  of  abdominal 
surgery. 

It'  posj^ible,  operations  in  eclampsia  should  be  perfor.ned 
under  spinal  aiaesthesia,  or  some  form  of  local  infiltration 
aniiestlics-'a.     If  facilities  for  these  methods  are  not  available 
ether  given  by  the  open  method  is  tlie  best  alternative. 

Cajsarean  section  has  now  been  performed  fairly  often  in 
eclampsia.  Writing  in  1911,  Peterson  collated  630  cases, 
and  there  is  no  doubt  that  this  operation  is  being  resorted 
to  with  increasing  frequency.  The  operative  risk  no  doubt 
largely  depends  upon  the  duration  of  the  disease  at  the  time 
of  operation  ;  the  earlier  it  is  performed  the  more  likely  is 
the  patient  to  recover.  Thus  Winter  has  reported  fifty-six 
early  cases,  some  vaginal,  others  abdominal,  with  only 
three  deaths. 

Choice  of  Methods.— Four  types  of  cases  of  eclampsia 
may  be  defined  : — 

(1)  A  mild  case  of  ante-partum  eclampsia  is  suitable  for 
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meical  treatment.  At  the  same  time  means  should  be 
adopted  to  start  labour  if  it  has  not  begun.^or  to  hasten  it  if 
it  is  already  in  progress  ;  the  methods  of  choice  are,  hydro- 
static dilators  for  induction  or  during  the  first  stage,  forceps 
during  the  second  stage. 

(2)  A  severe  case  of  ante-partum  eclampsia  in  which 
labour  ia  in  progress  may  be  treated  by  medical  means  for 
twelve  hours,  eliminative  treatment  being  carried  out  fully. 
In  the  absence  of  definite  improvement,  labour  must  then  be 
terminated.  U  the  first  stage  has  advanced,  dilatation  of 
the  cervix  may  be  completed  by  th.  digital  method  under 
ether  and  forceps  employed.  U  the  first  stage  has  made 
little  progress,  Caesarean  section  should  be  preferred.  Up  to 
the  thirtieth  week  the  vaginal  operation  may  be  performed, 
as  it  is  then  comparatively  easy.  In  the  absence  of  facilities 
for  performing  this  operation,  reliance  upon  medical  treat- 
ment alone  gives  the  patient  a  better  chance  than  accouche- 
ment force. 

(3)  Post-partum  eclampsia  must  be  treated  b}  medical 
means  alone.    Renal  decapsulation  is  not  advised. 

(4)  A  fourth  type  remains,  which  is  the  most  serious  of  all, 
viz  ,  that  in  which  sovere  toxaemia,  accompanied  by  con- 
vulsions or  coma,  or  it  may  be  by  both,  comes  on  bejore 
labour  has  begun.  Such  cases  often  occur  with  dramatic 
suddenness  in  women  apparently  in  good  health.  They  do 
not  respond  weU  to  eliminative  treatmen\  and  loss  of  time 
prejudices  the  chances  of  a  favourable  result  from  surgical 
interference.  They  are  therefore  best  treated  by  Cajsarean 
section  without  delay. 

A  •  severe  case '  may  be  defined  for  practical  purposes 
as  one  in  which  any  or  aU  of  the  foUowing  conditions  are 
present :  (1)  frequently  recurring  convulsions  ;  (2)  drowsi- 
ness, stupor,  or  coma  between  the  convulsions  ;  (3)  sup- 
pression of  urine  ;    (4)  pyrexia. 
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Paht   V 
THE    PUERPi::RIUM 
The  Normal  Puerperium 

The  puerperium  is  the  period  succeeding  labour,  during 
which  certain  processes  take  place,  the  effect  of  which  is  to 
restore  the  genital  organs  approxim:  *ely  to  the  condition 
which  obtained  before  pregnancy.  The  features  charac- 
teristic of  nulliparity  are  never  completely  regained,  for 
certain  of  the  changes  occurring  in  pregnancy,  and  the 
injuries  received  in  labour,  induce  alterations  which  are 
permanent,  although  they  may  vary  greatly  in  degree  in 
different  cases.  The  duration  of  the  puerperal  period  may 
be  stated  as  from  six  to  eight  weeks,  but  it  is  frequently 
longer  than  this.  We  do  not  possess  any  absolute  clinical 
indication  of  the  completion  of  the  puerperal  changes,  but, 
as  we  shall  presently  see,  the  size  of  the  uterus  is  the  best 
guide. 

Consideration  of  the  normal  puerperium  comprises  the 
following  subjects  : 

(I.)  The  general  physiology  of  the  puerperium. 
(II.)  The  involution  of  the  genital  organs. 

(III.)  The  management  of  the  puerperium,  including  the 
process  of  lactation. 

I.  The  General  Physiology  of  the  Puerperium.— At  the 
close  of  a  normal  labour  the  general  condition  of  the  patient 
is  merely  that  of  physical  fatigue.  The  pulse  is  full  and 
moderately  slow— 70  to  80  beats  per  minute;  the  tem- 
poratme  is  usually  sub-normal.  Not  infrequently  a  slight 
shivering,  marked  by  muscular  tremor  and  chattering  of 
the  teeth,  occurs,  and  may  last  from  ten  to  fifteen  minutes  ; 
•t  is  unaccompanied  by  elevation  of  temperature  or  pulse- 
rate,  and  is  to  be  regarded  as  a  symptom  of  slight  surgical 
shock.  Immediately  after  a  prolonged  labour  the  patient 
may  show  signs  of  well-m-vrked  'obstetric  exhaustion.'  with 
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a  temperature  of  101°  F.  or  higher ;  and  when  severe 
haemorrhage  has  occun-ed  there  will,  of  course,  be  shock  and 
pallor,  with  a  rapid  pulse  and  a  lowered  temperature. 

During  the  first  twenty-four  hours  the  temperature  very 
commonly  rises  one  or  two  degrees,  even  after  a  normal 
labour,  and  100°  to  101°  F.  may  in  this  way  be  recorded  with- 
out any  unfavourable  accompaniments.  This  is  especially 
common  in  primiparse.  The  rise  of  temperature  is  to  be 
regarded  as  due  to  the  reaction  from  the  severe  muscular 
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f  a  Nonnal  Puerperium,  showing  Reatti<iimry  liist- 
I  of  the  Fii-st  Day.     (Queen  Charlotte's  llospitul.) 


Fig.  261.— Chart  of 
of  Teini)erature  ■ 

.VciTK.— The  iiiternipti'il  liii''  inJicatfs  the  liei^tlit  of  the  fumlus  u\m\r  U p)..  r  h.,r.|.'i  ..t  Ih.- 

symphysis  piitiis. 

fatigue  induced  by  labour  ;  it  is  never  prolonged,  and  dis- 
appears entirely  by  the  second  day  (Fig.  261).  After  the 
first  twenty-four  hours  the  temperature  shows  a  diurnal 
variation  of  about  a  half  to  one  degree,  and  in  normal  cases 
it  often  does  not  rise  above  994°  F.  In  many  cases,  liowever, 
which  otherwise  run  a  normal  course,  the  evrning  tempera- 
ture for  the  first  few  days  may  reach  998°  or  KIO"  F. 
Instability  of  the  body  temperature  is  one  of  the  charac- 
teristics of  the  puerperium  ;  consequently  variations  occur 
from  causes  too  trivial  to  produce  any  effect  in  health.  The 
temperature  should  be  taken  at  least  three  times  daily, 
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convenient  hours  being  8  a.m.,  2  p.m.,  8  p.m.  ;  if  taken  only 
morning  and  evening,  an  evanescent  rise  may  escape  notice. 
Temporary  elevation  of  the  temperature  to  100°  to  102°  F. 
may  occur  during  the  first  puerperal  week  from  a  number  of 
slight  causes,  such  as  errors  in  diet,  gastro-intestinal  dis- 
turbances, excitement  or  other  nervous  disturbance,  or 
jaammary  disconiort  at  the  commencement  of  lactation 
(Fig.  262).  It  a])pears  certain  that  ^astro-intestinal  dis- 
turbances are  responsible  for  many  eases  of  slight  fever 
during  the  first  week.     Hospital  patients  admitted  when 


Fig.  262. — The  Evanescent  Eiwe  of  Temperature  on  the  Sixth  Day  was 
due  to  Nervous  Excitement.     (Queen  Charlotte's  Hospital.) 

labour  has  advanced  too  far  to  allow  time  for  the  usual 
preparation  by  an  aperient  naturally  show  this  form  of 
pyrexia  more  often  than  others  who  have  been  properly 
prepared.  In  many  other  cases  the  administration  of  a 
purgative  is  immediately  successful  in  bringing  down  the 
tehiperature,  although  no  other  treatment  is  adopted.  Fever 
from  excitement  is  the  most  evanescent  of  all,  and  lasts 
only  a  few  hours.  The  J9urth_  dav  is  the  time  when  the 
Jbre^te  become  most  severely  distended,  and  rise  of  tempera- 
ture 'rom  this  cause  may  be  met  with.  Primiparae  are  the 
more  able  to  it,  but  when  suitably  treated  tJie  fever  seldom 
lasts     lore  than  twenty-four  Jiours.     Pyrexia  from  any  of 
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these  causes  does  not  in  any  way  disturb  the  general  cours^e 
of  the  puerperium. 

The  significance  of  a  rise  of  temperature  in  the  puer- 
perium is  accordingly  often  obscure  at  first.     Fever  lasting 
for  twenty-four  hours  or  more  is  a  certain  indication  of 
'  morbidity,'  but  evanescent  rises  of  temperature  are  not 
necessarily  to  be  regarded  as  definite  evidences  of  abnormal 
developmerts.     Various  standards  of   'morbidity'   are  in 
use  in  other  countries,  but  in  this  country  it  has  been 
generally  agreed,  upon  the  suggestion  of  a  committee  of  the 
British   Medical   Association,   to   regard    as    '  morbid "    all 
cases  in  which  the  temperature  reaches  10^°  F.,  or  over,  on 
two  occasions  between  the  second  and  eighjh  days.     This 
period  will  not  include  the  rmciionar=fTise  just  referred  t    . 
'  Fever '  during  the  puc-perium,  as  thus  defined,  is  due  in 
•  the  great  majority  of  instances  to  some  degree- -it  may  be 
slight,  it  may  be  severe— of  septic  infection,  and   unless 
some  other  cause  can  be  determined  definitely,  such  cases 
must  be  regarded  and  treated  as  septic.     There   are   but 
fow  exceptions  to  the   general   rule  that   an  aseptic  puer- 
perium is  also  afebrile  ;    it  is,  however,  obvious  that  feb- 
rile affections,  quite  independent  of  the  puerperium,  may 
attack  a  lying-in  woman,  although  no  septic  infection  has 

iiccurred. 

The  pulse-rate  is  usually  slow  (GO  to  70)  for  the  hrst 
twenty-four  to  forty  eight  hours,  and  if  a  reactionary  r. so  of 
tempeVtiture  occurs,  the  pulse-rate  does  not  rise  with  the 
temperature  ;    it  may  »ven  fall  as  the  temperature  rises 
(Fig.  261).     .After^the  Jhird  day  tjie  rate  is  about  nonnal, 
varying  slightlyln  correspondence  with  the  temperature     In 
patients  ansem'ic  and  debilitated  from  hemorrhage  the  palse- 
rate  will  remain  abnoimally  rapid  lor  several  days.     In  the 
absence  of  such  causes,  a  pulse-rate  continuously  over  90 
is  always  disquieting.     A  rising  pulse  with  a  falling  tempe- 
rature indicates  haemorrhage  ;    when  fevor  is  accompanied 
by  a  disproportionately  rapid  pulse,  the  cause  is  usually 
sepsis,  but  the  same  phenomena    may  be  observed  with 
pyrexia  due  «o  emotional  disturbance  (Fig.  202). 

The  Excretions.— GrvAi  variations  occur  in  the  amount  of 
urine  excreted  during  the  early  days  of  the  puerperium  ;  it 
appears,  however,  that  the  amount  is,  as  a  rule,  increased  for 
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the  first  two  days,  and  then  gradually  falls  until  it  reaches 
the  normal  level.  Sugar  is  normally  present  in  the  urine 
after  the  mammary  glands  have  become  active  ;  it  is  lactose, 
not  glucose,  and  is  derived,  not  from  the  liver,  but  from  the 
mammary  glands.  Peptones  are  present  in  small  amount 
from  the  second  to  the  tenth  day,  and  observers  are  agreed 
in  attributing  them  to  the  involution  changes  going  on  in 
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Fig.  2().'j. — Frozpii  Section  of  the  Pelvis  of  u  Woman  who  dicil 
imuioJiatel}' utter  Delivery.     (Hurbour.) 

the  uterine  muscle.  Traces  of  albumen  and  acetone  are 
frequently  found,  and  the  percentages  of  urea,  phosphates, 
and  sulphates  are  reduced.  The  act  of  urination  is  at  fir.st 
somewhat  painful,  and  temporary  retention  of  urine  may 
occur  eitlier  from  spasm  of  the  sphincter  or  from  paresis  of 
the  muscular  walls  of  the  bladder. 

The  skin  acts  freely,  and  for  the  first  few  days  the  hnirels 
are  usually  constipated. 

Blowl. — The   deticiency   iji   red   cells    and   ha'inoglobin. 
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which  is  natural  in  pregnancy,  is  rapidly  made  up  during  the 
ten  days  following  labour.     The  leucocytosis,  also  natural 
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Flo.  2()4. — The  Uterus  iuimediiitely  after  Delivery,  also  from  a  hnizcn 
Section.  The  position  of  the  lower  segment  is  clearly  defined  by  the 
retraction  ring  and  t?  -  thinness  of  the  wall  immediately  below  it. 
The  pelvis  is  contracted  and  the  uterus  is  much  higher  than  normal. 
(Barbour.) 

to  pregnancy,  rapidly  disappears  during  the  same  period. 

the  immber  of  white  corpuscles  falling  from  about  21,0UO 
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per  cm.  to  10,000  per  cm.  (Henderson.)  The  diminution 
in  the  number  of  leucocytes  appears  to  bear  some  relation  to 
the  amount  of  the  lochial  discharge,  a  free  discharge  being 
accompanied  by  a  more  marked  fall  than  a  scanty  discharge. 
A  rapid  rise  in  the  number  of  leucocytes  indicates  the  onset 
of  some  septic  or  inflammatory  condition. 

The  digestive  functions  are,  as  a  rule,  depressed  during  the 
hrst  two  or  three  days,  there  is  little  or  no  appetite,  and  in 
consequence  only  fluid  and  easily  digestible  solid  food  can 
be  taken. 

Body-weight. — There  i>  a  slight  progressive  loss  of  weight 
during  the  first  ten  days,  which  is  more  marked  in  non- 
nursing  than  in  nursing  women. 

II.  The  Process  of  Involution. — Thf  uterus  diminishes 
rapidly  in  size  for  the  first  ten  days,  and  then  more  slowly, 
the  whole  process  requiring  si.x  to  eight  weeks  for  its  com- 
pletion. According  to  Whitridge  Williams,  the  uterus  loses 
50  ])er  cent,  of  its  weight  during  the  first  week  of  the  puer- 
])eiium.  The  diminution  in  size  can  be  followed  '^y  abdo- 
minal examination,  and  forms  a  very  importa.  "^  clinical 
index  of  the  course  and  progress  of  puerperal  i  /olution 
generally.  The  condition  of  the  uterus  immediately  after 
delivery  is  shown  in  the  frozen  section  seen  in  Figs.  263  and 
2(54.  It  fills  the  pelvic  cavity,  and  at  its  highest  point  rises 
slightly  above  the  level  of  the  sacral  promontory  ;  the  two 
sections  differentiated  from  one  another  during  labour — viz., 
the  body  and  the  lower  segment — are  still  distinct,  and  the 
cervix  is  once  more  distinguishable  from  the  latter.  In 
section  the  wall  varies  in  thickness,  measur'  ig  from  1^  to 
2  inches  (4-5  cm.)  where  it  is  thickest,  to  less  than  i  inch  in 
the  lower  .segment,  and  the  uterine  cavity  is  almost  oblite- 
rated by  apposition  of  the  anterior  and  posterior  walls.  Its 
total  length  is  7|  inches  (20  cm.)  ;  the  length  of  its  cavity  is 
6 J  inches  (lo'o  cm.).  Clinically  the  uterus  immediately  after 
delivery  forms  a  large,  firm,  pyriform  swelling  in  the  lower 
abdomen  lising  up  to  the  level  of  the  umbilicus  (Fig.  260) 
freely  movable,  and  undergoing  slow  variations  in  consis- 
ten'^e.  Accurate  study  of  the  rate  at  which  the  uterus 
diminishes  ni  size  can  be  made  only  upon  the  cadaver,  and 
Webster  has  collated  the  following  table  from  observations 
of  this  kind  : 
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From  this  it  will  be  seen  that  during  the  first  week  the 
uterus  diminishes  much  more  rapidly  than  during  the  second  ; 
that  the  total  length  diminishes  more  rapidly  than  the 
length  of  the  cavitv  owing  to  the  rapid  reduction  m  the 
thickness  and  bulk  of  the  walls  ;  and  that  on  the  fifteenth 
day  it  is  still  very  considerably  larger  than  the  normal  oi-gan 
cavity  21  inches,  f»  cm.).  Fig.  266  shows  that  on  the  thn-d 
day  the  lower  utt  ine  segment  is  no  longer  distmguishable 
from  the  rest  of  the  body.  Fig.  267  shows  great  reduction 
in  size  on  the  fifth  day  ;  the  walls  of  the  cervix  are  much 
thinner,  and  nxmierous  large  solid  thrombi  are  seen  at  tlie 

placental  site.  , ,     ■     j«        * 

The  rate  of  involution  varies  considerably  m  ditterent 
persons  even  when  the  conditions  appear  normal.  The 
measurements  given  above  must  therefore  ho  regarded  as 
a])proximate,  not  exact. 

In    making    clinical    cbi   rvations    attention    is    chiefly 
directed  to  the  height  of  the  fundus  above  the  symphysis 
pubis.     The  results  of  such  obsen  ;tions  necessarily  differ 
from  post-mortem  measurements  oi  frozen  sections.     But  it 
must  be  recollected  that  the  position  of  the  uterus  is  largely 
influenced  by  the  condition  of  the  bladder,  and  to  some 
extent  by  that  of  the  rectum.     When  the  bladder  is  full  the 
whole  uterus  is  elevated,  and  usually  displaced  to  one  or 
other  side,   more   commonly    the   right;     the   hypogastric 
region  being  occupied  by  a  soft  elastic  swelling,  dull  on  per- 
cussion, and  readily  recognisable  as  the  bladder.     Conse- 
quently if  daily  measurements  are  made,  they  should  always 
be  made  immediately  after  the  bladder  and  the  bowels  have 
been  evacuated,  so  as  to  ensure  uniformity.     From  careful 
measurements  made  by  Griffith  and  Stevens  at  Queen  Char- 
lotte's Hospital,  it  appears  that  the  average  height  of  the 
fundus  on  the  first  day  is  5^  inches  ,  by  th^  sixth  day  it  has 
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fallen  on  an  average  to  3^  inches,  and  b\ 
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._2f).V— I  'terns  }{)  h..iir8iifter  normal  dt'liverv. 
T.ital  lt.ii<.'th  7A  inches,  lenjrth  of  cavity 
(U  inches.  The  blood  dot  Ivinj.'  in  tlie  cavitv 
t-linngs  fromthp  rajj^ed  area  on  the  anterioV 
wall  repre.«eiitin<r  the  pla-  al  site.  The 
position  of  the  lower  s  .-nt  cannot  he 
made  out  ami  the  retracuon  liui,'  has  liis- 
uppcaied.     (Harbour.) 


the  twelfth  day  to 
If  inches  above 
thepubes.   After 
the      fourteenth 
day  the  fundus, 
as  a  rule,   sinks 
below  the  level  of 
the  pubes  —  i.e. 
into    the    pelvic 
cavity  ;   but  not 
infrequently  this 
does    not    occur 
until  the  end  of 
the   thir(     week. 
The  rate  of  invo- 
lution, estimated 
in  this    way,    is 
about  the   same 
in  primiparae  and 
multipara?,     but 
in  the  latter  the 
uterus  is  rather 
larger     through- 
out.        Roughly 
speaking,  it  may 
therefore  be  said 
that  at  the  end  of 
the  first  week  the 
fundus  should  \w 
halfway  between 
the    pubes     and 
the       umbilicus, 
and  at  the  end  of 
the  second  week 
just     palpable 
above   the    level 
of  the  pubes. 

The  import- 
ance of  systema- 
tically obi^crving 
the       involution 
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of  the  uterus,  as  a  guide  to  the  normal   progress  of  the 
puerperium,   cannot    be   over-estimated.      When   recorded 
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I-'iu.  'iOO.— Uterus  tw,.  and  a  half  days  after  delivery ;  top  of  the  fuiuUis 
reaches  thr.  o  inches  above  the  pubes.  The  placental  site  is  at  the 
fundus,     (liarbour.) 

upon  the  temperature-chart  in  the  manner  indicated  in  Figs. 
261  and  2G2.  it  supplies,  ..long  with  the  temperature-c  -ve, 
important  information  as  to  the  general  progress  of  the 
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patient.  There  are  a  number  of  conditions  which  unfavour- 
ably  influence  the  rate  of  involution  of  the  uterus.  Thus,  in 
multipara!  it  is  found  that  after  five  or  six  pregnancies  have 
occurred,  involution  requires  appreciably  longer  than  the 
werage.  When  the  uterus  has  been  unusually  large,  as  in 
hydramnios  or  twins,  when  there  has  been  severe  ante-  or 
post-  partum  haemorrhage,  and  when  the  woman  does  not 
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I'Ki.  Uc:.— Frozen  Section  of  the  Pelvis  of  a  Woman  who  died  five 
days  after  Delivery.     (Bumni.) 

suckle  her  child,  involution  is  delayed.     The  retention  of 
tissue  in  the  uterus,  especially  if  it  should  become  infected 
delays  mvolution,  but  this  does  not  occur  with  all  varieties 
of  uterine  infection  (see  p.  569). 

Structural  Changes  in  the  Uterus.— Very  careful  measure- 
ments of  the  fibres  of  the  uterine  muscle  during  the  puer- 
perium  have  been  made  by  Sanger  ;  he  found  that  in  length 
they  dimmish  rapidly  and  at  a  fairly  uniform  rate,  until  at 
the  fifth  week  they  are  actually  shorter  than  in  the  nnn 
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pregnant  organ  ;  in  breadth  they  increase  during  the  first 
few  hours  by  retraction,  and  then  steadily  diminish  until  at 
the  fifth  week  they  are  only  a  trifle  broader  than  before 
pregnancy.  Fatty  degeneration  has  also  been  described  in 
the  muscle  fibres  by  numerous  observers,  and  there  is  no 
doubt  that  it  forms  a  constant  and  important  feature. 
Helme  has  described  in  the  rabbit's  uterus  a  process  of 
degeneration,  which  he  believes  to  be  due  to  peptonisation 
of  the  protoplasm  of  the  muscle  cells  ;  and  associated  with 
it  he  found  multinucleated  plasmodia  (phagocytes)  among 
the  degenerating  fibres,  engaged,  as  he  believed,  in  absorbing 
them.  Destruction  of  muscle  by  phagocytosis  has  never 
been  demonstrated  in  the  human  uterus,  and  it  is  generally 
held  that  fatty  degeneration  and  peptonisation  are  the 
processes  chiefly  concerned.  In  this  connection  it  will  be 
recollected  that  peptones  are  present  in  the  urine  of  })uer- 
peral  women. 

The  Uterine  Vessels. — The  involution  changes  in  the 
vessels  have  been  studied  by  Goodall.  This  observe;- 
has  shown  that  to  a  great  extent  t*he  old  vessels  first 
become  obliteratcil  by  thrombosis  and  then  undergo 
degenerative  changes  and  disappear,  while  new  vessels  are 
formed  to  replace  them.  Further  he  has  demonstrated  the 
appearance  of  new  vessels  of  small  size  in  the  organising  clot 
formed  in  the  lumen  of  the  obliterated  vessels.  The  walls  of 
the  old  vessels  undergo  gradual  degeneration  and  absorption, 
new  connective  tissue  growing  in  from  the  uterine  wall  to 
replace  them  and  support  the  small  newly  formed  vessel. 
This  change  occurs  alike  in  arteries  and  veins,  and  the  new 
vessels  are  complete  in  structure,  consisting  of  the  usual 
three  coats.  Absorption  of  the  walls  of  the  old  vessels  is 
often  incomplete,  and  a  process  of  degeneration  occurs, 
converting  the  remains  into  '  elastin,'  a  substance  with 
characteristic  staining  reactions.  The  recognition  of  scattercil 
areas  of  this  substance  is  therefore  equivalent  to  a  diagnosis 
of  parity,  and  in  the  condition  known  as  sub-involution 
(imperfect  involution)  elastin  is  present  in  excess  (Fletcher 
Shaw). 

The  Uterine  Mucosa. — A  considerable  portion  of  the 
cavernous  layer  of  the  decidua  remains  attached  to  the 
uterine  wall  ;  but  here  and  there  bare  patches  of  the  muscula 
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wall  may  be  seen.  The  membrane  is  furrowed  and  folded 
by  the  retraction  of  the  subjacent  muscle,  and  soon  becomes 
covered  with  a  layer  of  fibrin.  In  seven  to  eight  weeks  the 
mucous  membrane  is  entirely  re-formed  by  proliferation 
of  the  remaining  epithelial  and  connective-tissue  elements. 
When  the  puerperal  uterus  of  the  first  week  is  laid  open,  the 
placental  site  may  be  readily  distinguished,  as  its  surface 
is  slightly  elevated  and  nodular,  the  irregularities  being 
chiefly  caused  by  the  extensive  thrombosis  which  has 
occurred  in  the  sub-placental  sinuses  (Figs.  266  and  267). 
Outside  the  placental  site  the  wall  is  smooth  and  uni- 
form. 

The  Lochial  Discharge. — This  is  the  discharge  which 
escapes  from  the  genital  canal  during  the  first  two  to  three 
weeks  of  the  puerperium.  For  the  first  twenty-four  hours 
it  consists  of  blood,  mostly  fluid,  but  frequently  containing 
small  clots  ;  it  then  becomes  thinner,  though  still  of  the 
colour  of  recent  blood.  About  the  third  or  fourth  day  it 
becomes  brownish  ;  by  the  end  of  the  first  week  it  is  yellowish 
or  greenish  ;  and  then  gradually  loses  all  colour,  being 
white  and  turbid  until  its  final  disappearance.  Besides  red 
blood  cells  and  fibrin,  it  contains  leucocytes,  decidual  debris, 
vaginal  epithelium,  mucus  corpuscles,  and  in  the  later 
stages  pus  cells.  Peptones  and  cholesterin  crystals  have 
also  been  found  in  it.  According  to  Giles,  the  amount  of 
the  lochia  is  greater  than  normal  after  haemorrhage  during 
labour,  and  is  habitually  greater  in  women  of  dark  com- 
plexion than  in  blondes,  and  in  those  who  lose  freely  during 
menstruation  than  in  those  whose  menstrual  loss  is  scanty. 
It  is  a  common  observation  that  when  the  uterine  cavity 
has  been  douched  after  labour  the  amount  of  lochial  dis- 
charge is  always  less  than  normal. 

Throughout  a  normal  afebrile  puerperium,  in  the  uterus 
the  lochia  are  alkaline  in  reaction,  and  usually  have  a  faint 
sickly  odour  ;  in  the  vagina  they  become  acid,  and  after 
the  first  few  days  usually  contain  numerous  non-pathogenic 
bacteria.  The  bacterial  condition  of  the  lochia  has  been 
the  subject  of  many  contradictor}-  observations,  and  certain 
points  are  still  unsettled.  It  appears  certain,  however, 
that  in  the  vagina  the  lochial  discharge  does  not  remain 
sterile  for  more  than  twentv-four  hours,  while  in  the  cervix 
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bacteria  can  always  be  found  after  the  second  or  tliird 
day.  The  conditions  in  the  body  of  the  uterus  are  much 
more  difficult  to  determine  owing  to  tlie  technical  difficulty 
of  obtaining  lochia  from  tlie  ut<?rino  cavity  without  con- 
tamination from  the  cervix  and  the  results  obtaiTied  have 
not  been  uniform.  Foulerton  and  Bonney  have  shown 
that  with  proper  technique  no  bacterial  growth  can 
be  obtained  from  the  uierus  in  a  large  proportion  of 
normal  cases,  but  their  series  was  too  small  to  permit 
of  percentages  being  calculated.  It  is  probable  tliat 
the  positive  results  obtained  in  a  large  proportion  of 
cases  by  others  have  been  due  to  faults  of  technique  per- 
mitting of  cervical  contamination.  We  may,  therefore, 
regard  it  as  highly  probable  that  in  the  normal  pucr- 
perium  the  uterine  cavity  remains  sterile  for  several  days. 
Under  morbid  conditions  the  lochia  may  be  suddenly 
suppressed,  or  may  become  fcBtid  from  infection,  or  may  be 
altered  by  fresh  ha?morrhage.  When  involution  is  delayed, 
they  may  persist  longer  than  usual,  although  not  abnormal  in 
characters.  The  source  of  the  lochial  discharge  is  mainly 
the  uterine  cavity,  but  cervical,  vaginal,  and  vulval  lacera- 
tions also  contribute  to  it  to  some  extent. 

After-pains. — In  multiparae  the  normal  puerperium  is 
usually  accompanied  for  the  first  one  or  two  days  by  painful 
contractions  of  the  uterus,  which  are  known  as  after-pauis. 
These  when  .slight,  are  probably  of  service  in  maintaining  the 
necessary  close  retraction  of  the  uterine  wall,  and  they  require 
no  treatment.  Severe  after-pains  are  usually  due  to  the 
presence  of  some  foreign  body,  such  as  a  blood-clot  or  a  piece 
of  membrane  or  placenta.  From  imperfect  retraction 
blood-clot  may  form  in  the  uterine  cavity  even  after  it  has 
been  completely  emptied  at  the  end  of  the  third  stage  ;  this 
is  much  more  likely  to  occur  with  a  multipara  than  with  a 
primipara,  for  retraction  is  usually  adequate  in  primipara>. 
But  when  the  uterus  is  not  empty,  after-pains  may  be  met 
with  in  a  primipara  just  as  in  a  multipara.  They  should  be 
treated  by  stimulating  the  uterus  to  expel  the  foreign  body. 
This  may  be  done  by  giving  a  teaspoonful  of  liquid  extract 
of  ergot  every  four  hours,  by  massaging  the  uterus  per 
abdomen,  and  by  a  hot  vaginal  douche  (115° — 118°  F.)  of 
boiled  water,  or  a  mild  antiseptic,  such  as  lysol,  a  teaspoonful 
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to  a  quarv.    The  expulsion  of  a  blood-clot  usually  follows  in 
a  few  hours.  reverJi  ig  the  cause  of  the  trouble. 

Severe  after-pains  sometimes  occur  with  a  completely 
retracted  and  empty  uterus  ;  we  do  not  know  what  may  be 
the  exciting  cause  of  the  painful  contraction  in  such  cases. 
Pains  of  this  character  can  usually  be  cured  by  administering 
a  dose  of  antipyrin  (10  grains),  which  should  be  given  with  a 
stimulant,  such  as  20  to  30  drops  of  sp.  ammonise  aromat. 

III.  Management  of  the  Puerperium.— There  are  three 
objects  to  be  kept  in  view  in  the  management  of  the  lying-in 
woman :  (1)  *o  maintain  asepsis  in  the  genital  canal  ; 
(2)  to  enlorce  a  sufficient  period  of  rest ;  (3)  to  regulate  the 
function  of  lactation. 

(1)  Asepsis.— li  the  antiseptic  precautions  observed 
during  labour  have  been  successful,  the  genital  canal  will  be 
sterile  at  the  commencement  of  the  puerperium  ;  and  the 
principal  care  of  doctor  and  nurse  is  to  prevent  infection  from 
reaching  it.  The  greatest  possible  care  m.ust  accordingly 
be  taken  of  the  vulva.  The  lochial  discharge  should  be 
received  upon  sterilised  pads  of  absorbent  wool  or  gauze, 
or  these  substances  impregnated  with  an  antiseptic  such  as 
corrosive  sublimate  ;  the  pads  should  be  removed  and  burned 
as  soon  as  they  become  soiled.  During  the  first  three  or 
four  days  the  vulva  should  be  frequently  f^wabbed  with  a 
solution  of  lysol  (.-,j  to  Oj).  It  is  essential  that  the  nurse's 
hands  and  all  the  appliances  used,  such  as  catheters  and 
vaginal  nozzles,  should  be  as  carefully  sterilised  during  the 
jnierperium  as  during  labour. 

Vaginal  douching  is  unnecessary  when  the  puerperium 
runs  a  normal  course.  The  aim  of  management  should  be  to 
])reserve  the  genital  tract  from  contamination,  rather  than  to 
endeavour  to  destroy  organisms  which  may  have  gained 
access  to  it.  No  amount  of  vaginal  douching  can  compen- 
sate, for  instance,  for  careless  treatment  of  the  vulva. 
Vaginal  douching,  in  addition  to  being  unnecessary,  may 
become  positively  dangerous,  when  carried  out  carelessly 
or  by  untrained  persons,  by  introducing  into  the  vagina 
organisms  which  would  not  otherwise  c  .ain  access  to  it. 
Routine  vaginal  douching  has  accordingly  been  almost 
universally  abandoned.  Yet  there  is  little  doubt  that  the 
mechanical  clearing  of  the  vagina  by  the  douche  is  comfort- 
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ing  to  the  patient,  and  prevents  stagnation  of  the  lochia  lu 
the  vaginal  fornices— a  condition  very  apt   to  occur  while 
the  patient  continuously  ma'     -ins  the  recumbent  nosition. 
These  advantages  are,  howt .  er,  not  of  sufficient  ii     .ortancc 
to    outweigh   the   attendant  risks.     Decomposition  of   the 
lochia,  indicated  by  foetor,  is  the  most  frequent  indication 
for  the  douche  in  an  afebrile  puerperium,  and  a  selution 
of  1  in  4  000  of  biniodide  or  perchloride  of  mercury  is  the 
best  solution  to  employ  under  these  circumstances      Hot 
antiseptic  or  sterile  douching  may  also  be  veqaired  for  the 
control  of  puerperal  hemorrhage,  or  to  promote  the  expul- 
sion of  blood-clot  or  membrane  retained  in  the  uterus. 

Other  antiseptics  which  may  be  employed  for  vaginal 
douching  are  lysol,  izal  or  cyllin    (5j  to  Oj),  or  carbo he 
acid  (1  in  60).     A  solution  of  iodine  (5j  of  tinct.  lodi  to  Uj 
of  water)    may  also   be  used,  and  is  frequently  employed 
as  an  intra-uterine  douche,  on  account  of  its  non-poisonous 
nature.     When  douching  the  uterus  in  the  early  puerperium 
the  same  solutio..s  may  be  employed  in  one-half  the  sti-engtli 
used  for  the  VPgina.     Altnough  these  solutions  are  useful  tor 
douching,  in  sterilising  the  skin  mercurial  solutions  are  mucli 
more  efficient  than  any  others.     It  must  be  remembered 
that  by  the  indiscriminate  use  of  mercurial  douches  acute 
mercurial  poisoning  may  be  set  up,  and  some  such  cases 
have  proved  fatirl.     The  symptoms  of  mercurial  poisoning 
from  absorption  are  the  same  as  those  produced  when  the 
poison  is  taken  by  the  mouth-viz.,  vomiting,  diarrhea, 
salivation,    acute    gingivitis;     sometimes    in    fatal    cases 
patche  ■  of  sloughing  in  the  mucous  membrane  of  the  colon 
have  been  found. 

When  a  perineal  laceration  has  been  sutured  the  wound 
should  be  kept  clean  and  covered  with  strips  of  lint  sp  xd 
with  boric  *cid  ointment;  the  ointment  should  be  :e- 
sterilised  dailv  bv  boiling  the  pot  containing  it. 

A  weU-ventilated  room  free  from  risk  of  contamination 
irom  faulty  drain-pipes,  and  cleau  fresh  bed-linen  and  bed- 
garments,  are  valuable  aids  to  the  maintenance  of  asepsis  ; 
yet  in  the  homes  ^f  the  i)Oor,  where  these  desiderata  cannot 
be  obtained,  Hu-  .ocal  precautions  indicated  will  sue  ceed.  m 
all  but  a  few  cases,  in  preventing  infection. 

(2)  Rest.— net  in  bed,  but  not  necessarily  in  llic  hon- 
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zonlal  position,  should  be  maintained  until  the  uterus  has 
sunk  below  the  symphysis  pubis  and  the  lochial  discharge 
has  become  colourless.  When  ordinary  avocations  are 
resumed  with  the  uterus  as  large  as  it  is  on  the  te.ith  day 
of  the  puerperium,  it  is  clear  that  there  must  be  liability 
to  prolapse,  retroversion,  and  sub-involution.  The  poor 
habitually  neglect  this  precaution,  but  there  is  little  doubt 
that  they  suffer  in  consequence.  After  the  first  forty-eight 
liours  the  patient  may  be  propped  up  with  pillows  or  a  bed- 
rest, and  this  position  is  of  advantage  in  promoting  the  escape 
of  the  lochia.  Light  and  nourishing  food,  both  solid  and 
fluid,  may  be  given  freely  during  the  first  two  days  ;  an 
aperient  should  be  administered  on  the  evening  of  the  second 
day,  and  after  this  ordinary  food  may  be  taken.  The  action 
of  the  bowels  is  usually  sluggish  while  the  patient  is  confined 
to  bed,  and  a  daily  mild  aperient  may  be  required,  or  an 
enema  if  the  latter  will  suffice.  The  condition  of  the  bladder 
must  be  carefully  watched  during  the  f  •■st  two  days  ;  if 
retention  occurs  resort  should  not  be  had  to  the  catheter 
until  means  of  procuring  spontaneous  evacuation  have  been 
tried.  Tlie  strictest  antiseptic  precautions  are  required  for 
this  simple  procedure.  Occasionally  the  bladder  is  im- 
perfectly evacuated  by  the  natural  efforts  and  becomes 
gradually  ov^er-distended,  causing  great  discomfort.  This 
condition  will  be  recognised  by  careful  abdominal  examina- 
tion. Emotion  and  excitement  may  produce  alarming  rises 
of  temperature  in  lying-in  women  ;  therefore,  in  private 
practice,  patients  should  be  practically  isolated  for  the  first 
few  days.  Sleep  almost  always  comes  naturally  to  a 
lying-in  woman,  but  hypnotic  drugs  should  be  given  without 
hesitation  if  sleep  is  absent  or  insufficient,  for  sleeplessness 
may  be  a  prelude  to  serious  mental  complications. 

In  the  case  of  patients  who  are  able  to  afford  it,  general 
massage  by  a  skilled  person  may  be  used  with  great  benefit 
after  the  first  week.  This  aids  digestion  and  promotes  the 
natural  a(  \  of  the  bowels,  improves  the  general  condition, 
which  is  a,  to  suffer  from  muscular  inaction,  and  by  improv- 
ing the  tone  and  condition  of  the  abdominal  muscles  helps 
to  restore  these  structures,  which  have  necessarily  suffered 
from  stretching  in  pregnancy.  To  women  who  set  store 
upon  their  '  figure  '   this   also   a  point  of   some    a?sthetic 
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importance.  Permanent  loss  of  powe"  ol  the  abdominal 
muscles  is  in  all  probabi'Hy  an  important  predisposing  cause 
of  displacement  of  the  pelvic  and  abdominal  viscera. 

The  'Rational '  Pw^rpenMwi.— Under  this  somewhat  mis- 
leading   name  an  attempt  has  been   made  to  show  that 
it  is   inadvisable   to  keep  women  in  bed  for  more  than 
two  days  after  labour,  and  that  they  wil]  be  benefited  ))y 
being  encouraged  to  get  up,  and  sit  up  or  walk  about,  when- 
ever the  obstetric  conditions  are  in  all  respecls  normal. 
The  main  reasons  assigned  for  this  innovation  are  that 
pregnancy  and  labour  are  not  morbid   but  physiolo>.ical 
processes,  and  that  primitive  or  u.ncivilised  woman  dues  not 
observe  a  lying-in  period  and  app^ently  does  not  require 
it.     The   name  given  to  this   method   of   management  is 
unfortunate   and   regrettable,    inasmuch    as    it   introduces 
prejudice    by    implying    that    the    alternative    method    is 
irrationrl.     The  reasons  assigned  for  regarding  the  method 
as  '  rational '  hardly  deserve  consideration,  for  if  pregnancy 
and  labour  are  not  morbid  processes  they  are  attended  by 
greater  risks  and  may  be  followed  by  more  serious  sequelae 
than  many  recognised  diseases.     The  example  of  the  un- 
civilised woman,  also,  is  not  in  all  respects  to  be  enjoined 
upon  others  ;   she  does  not  practise  the  use  of  antiseptics  in 
labour,   but  we  do  not  for  that  reason  regard  them  as 
irrational.    The  advocates  of  this  fcrni  if  management  of  the 
puerperium  have  undoubtedly  shov.;    ihat  no  immediate  ill 
effects  follow  from  allowing  a  lying-in  woman  to  get  up  and 
walk  about  at  an  earlier  period  than  has  usually  been  thought 
desirable.     Whether  these  women  suffer  more  than  others 
from  the  remote  ill-effects  of  child-bearing  has  not  yet  been 
shown. 

(3)  The  Process  of  Lactation. — By  lactation  is  meant  the 
establishment  of  functional  activity  in  the  mammary  glands. 
Certain  signs  of  activity,  which  have  been  already  described, 
are  present  in  the  breasts  during  the  greater  part  of  the 
period  of  pregnancy.  For  forty-eight  hours  after  delivery  no 
further  change  takes  place  ;  during  the  third  day  the  breasts 
undergo  rapid  enlargement,  becoming  tense,  nodular,  and 
often  very  tender  to  the  touch,  the  skin  being  tense  and 
glistening.  On  the  fourth  day  the  condition  of  distension 
reaches  its  height  and  is  more  severe  in  a  primipara  than  a 
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multipara.  The  breasts  are  then  full  of  thick  yellow  secre- 
tion which  can  be  readily  expressed,  or  may  escape  spon- 
taneously from  the  nipple.  During  the  first  week  the  secre- 
tion is  known  as  Colostrum.  Considerable  local  pain  and 
general  discomfort  usually  attend  the  '  coming  of  the  milk,' 
and  a  rise  of  one  or  two  degrees  of  temperature  may  occur  for 
a  few  hours.  Suckling  and  spontaneous  overflow  speedily 
relieve  the  overdistension  of  the  glands,  and  in  one  or  two 
days  all  sympj;oms  of  discomfort  disappear,  although  active 
secretion  will  continue  for  many  months.     After  suckling 
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Fici.  MH. — The  Elements  of  Human  Milk  ((/olostrum). 
(Bumni.) 

for  two  or  three  days  the  secretion  becomes  thinner  and 
less  yellow.  The  mammary  secretion  is  established  some- 
what sooner  in  a  multipara  than  in  a  primipara,  and  the 
initial  distension  is  less  severe. 

Colostrum  possesses  certain  special  features  which  are 
sometimes  of  forensic  importance  as  evidence  of  recent 
delivery.  Its  naked-eye  appearances  have  been  indicated  ; 
under  the  microscope  it  is  seen  to  contaui,  besides  the  poly- 
morphous fat-globules  characteristic  of  milk,  certain  special 
elements  which  have  been  named  colostrnm  corpuscles.  These 
are  leucocytes  containing  large  droplets  of  fat.     Epithelial 
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cells  in  a  more  or  less  advanced  state  of  fatty  degeneration, 
which  have  been  detached  from  tlie  walls  of  the  glandular 
acini,  are  also  seen  (Fig.  268).  They  disappear  after  the  first 
few  days  of  suckling.  The  anatomy  of  the  function  of  lacta- 
tion is  fully  described  in  text-books  of  physiology,  and  need 
not  be  referred  to  here. 

The  composition  of  human  milk  will  be  referred  to  in 
connection  with  Artificial  Feeding  (p.  621). 

The  child  cannot  be  fed  regularly  from  the  breast  until 
the  secretion  becomes  fully  established  about  the  third  day. 
During  the  first  two  days  it  may  be  allowed  to  draw  what  it 
can  from  the  breasts  occasionally  ;  probably  more  food  will 
not  be  required  than  it  can  thus  obtain,  but  if  hunger  is 
indicated  by  restlessness  and  crying,  small  quantities  of 
boiled  water  or  of  diluted  cow's  milk  may  be  given  in  addition 
see  Infant  Feeding).     It  is  necessary  to  prepare  the  nipples  i^- 
carefully  for  the  process  of  suckling  during  the  last  few  weeks 
of  pregnancy,  especially  in  the  case  of  a  primigravida.     The 
skin  of  the  nipples  and  areola;  should  be  cleansed  once  or 
twice  daily,  bathed  with  boric  acid  lotion  1  in  40,  and  a  mild 
antiseptic  ointment,  such  as  boric  acid  and  white  vaseline. 
(1-40),  gently  rubbed  into  it.     If  the  nipples  a-     depressed 
a  breast-pump  may  be  used  to  draw  them  out,  and  with  the 
additional  help  of  frequent  gentle  manipulation,  exciting 
the  reflf^x  e.  otion  of  the  nipple  by  its  muscles,  the  depression 
can  usually  be  overcome. 

After  the  third  day  the  infant  should  be  fed  from  the 
breast  at  regular  intervals  of  two  hours  during  the  day  and 
three  or  four  hours  during  the  night.  If  the  breasts  should 
become  painful  from  overdistension  and  the  temperature 
raised,  hot  fomentations  should  be  applied,  and  the  breasts 
gently  massaged,  rubbing  towards  the  nipple.  Ai  this  stage 
the  ducts  sometimes  become  partly  blocked,  impeding  the 
escape  of  the  secretion,  and  on  the  removal  of  the  obstruction 
the  pain  and  distension  disappear. 

In  giving  the  breast,  great  care  should  be  taken  to  adjust 
the  mother's  position  so  that  the  child  can  reach  the  nipple 
comfortably  without  having  to  turn  or  stretch  its  neck  in  the 
attempt.  Difficulty  in  getting  the  child  to  take  the  breast  is 
often  due  to  neglect  of  this  simple  precaution.  In  ten  to 
fifteen  minutes  enough  will  usually  have  been  obtained  to 
E.M.  '^^ 
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satisfy  the  child,  and  it  will  then  fall  asleep  or  cease  to  suck. 
After  each  feed  the  mouth  should  be  cleansed  with  a  piece  of 
cotton-wool  dipped  in  boric  lotion  ;  this  is  required  because 
a  little  milk  accumulates  in  the  cheeks,  where  it  will  ferment 
if  allowed  to  remain,  and  give  rise  to  digestive  disturbances, 
or  to  thrush.  The  nipples  must  also  be  cleansed  with  boric 
lotion  and  carefully  dried  every  time  the  child  has  been  fed. 
A  piece  of  clean  Imt,  or  preferably  a  small  pad  of  sterilised 
cotton,  should  be  kept  applied  to  the  nipple,  and  the  breasts 
lightly  supported  by  a  binder.  In  this  way  the  nipples  can 
be  protected  from  infection,  and  the  occurrence  of  mastitis 
prevented. 

Cracked  or  Sore  Nipples. — Primiparae  frequently  suffer 
from  the  form;  tion  of  fissures  of  the  nipple  at  the  commence- 
ment of  the  proces-;  of  suckling.  They  may  occur  either  at 
the  apex  or  the  base,  and  in  the  latter  position  are  sometimes 
overlooked.  They  begin  as  slight  abrasions  caused  by  the 
gums  of  the  child,  or  by  the  vigorous  use  of  its  buccinator 
muscles.  If  the  secretion  is  scanty,  or  if  the  child  is  allowed 
to  take  the  breast  before  any  secretion  can  be  obtained, 
unusually  vigorous  suction  will  be  made,  and  abrasions  may 
thus  be  formed  upon  the  nipple.  Such  abrasions  are  often 
seen,  but  as  a  rule  they  give  rise  to  little  pain  and  heal 
spontaneously  in  twenty-four  to  forty-eight  hours.  They 
may,  however,  become  infected,  giving  rise  to  fissures. 
These  render  the  process  of  suckling  extremely  painful,  and 
may  lead,  if  neglected,  to  the  formation  of  a  mammary 
abscess.  If  at  all  deep  they  bleed  during  suckliag,  and  the 
blood,  being  swallowed  along  with  the  milk,  may  later  on  be 
rejected  so  as  to  create  the  impression  that  the  child  is 
suifering  from  ha?matemesis. 

When  the  nipple  first  begins  to  be  painful  absolute  alcohol 
should  be  freely  painted  over  it  after  each  feeding  time,  the 
nipple  being  previously  carefully  cleansed  with  boric  acid 
lotion  Tnd  dried.  In  mild  cases  fissures  can  be  successfully 
treated  as  follows  :  A  nipple-shield  of  glass  or  rubber  must 
be  u.sed  for  suckling,  so  as  to  protect  the  nipple  from  the 
child's  mouth  ;  in  addition  to  the  usual  cleansing,  the  nipple 
should  be  painted  with  a  mild  antiseptic  such  as  boro- 
glyceride,  glycerine  and  carbolic  acid  1-20,  or  dilute  sul- 
phurous acid  ;    finally  it  should  be  covered  with  wet  boric 
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lint.  Dry  dressingn  are  unKuitablc.  as  free  drainage  from 
the  fissure  must  be  ensured.  When  the  fissures  are  severe, 
suckling  from  the  affected  breast  should  be  stopped  for 
twenty-four  hours,  the  nipple  disinfected,  by  painting 
it  with  1-500  perchloride  lotion  touched  with  nitrate  of 
silver,  and  the  whole  breast  tightly  bandaged  to  arrest  the 
secretion.  The  unaffected  breast  will  probably  suffice  for 
the  child's  needs  for  this  period  ;  if  not.  the  bottle  may  be 
given  as  well  (see  p.  618).  In  intractable  cases  suckling  may 
have  to  be  given  up  altogether. 

As  a  rule  nursing  women  do  not  menstruate,  but  there 
are  frequent  exceptions.  Women  who  do  not  nurse  usually 
begin  to  menstruate  in  from  four  to  six  weeks  after  their 
confinement.  When  lactation  cea.ses  menstruation  usually 
returns  after  about  the  same  interval. 

Puerperal  Infection 

Ui  Jer  the  tern  '  puerperal  infection  '  is  included  a  series 
of  febrile  disorder;?  of  the  lying-in  perio<l  due  to  the  active 
development  of  certain  pathogenic  bacteria,  which  enter  the 
body  through  wounds  of  the  genital  tract  ;  in  the  great 
majority  of  cases  these  organisms  are  introduced  from  with- 
out, but  in  a  few  instances  they  may  have  been  present  in  the 
genital  tract  at  the  time  of  labour.  It  must  be  borne  m  mind 
that  puerperal  infection  may  occur  after  abortion  as  well  as 

after  labour. 

All  controversy  as  to  the  nature  of  '  puerperal  fever,' 
'  child-bed  fever,"  or  '  milk  fever  '  has  i'  ne  - '  -  been  set 
at  rest,  and  we  now  know  it  to  be  due  to  ;  r  wound- 

infection.  To  a  Scotch  physician,  Robert  G  ion,  of  Aber- 
deen, belongs  the  credit  of  first  publicly  declaring  his  belief 
that  puerperal  fever  was  infectious  and  could  be  carried  from 
patient  to  patient  by  the  doctor  or  the  nurse  (1795).  About 
1840  to  1843  Oliver  Wendell  Holmes  in  the  United  States, 
and  Semmelweiss  in  Vienna,  independently  recognised  that 
puerperal  fever  could  also  be  set  up  by  infection  carried  from 
the  dead-house.  To  Semmelweiss  has  been  now  adjudged 
the  chief  credit  of  this  important  discovery  ;  but  his  work 
was  to  a  great  extent  neglected  for  thirty  years,  when  the 
discoveries  of  Lister  placed  the  matter  upon  a  scientific  basis 
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by  showing  that  bacteria  were  the  agents  by  which  surgical 
infection  was  produced  and  propagated.  Dol^ris,  working 
with  Pasteur,  first  showed  in  1880  that  streptococci  could  be 
found  in  tiie  uterus  in  cases  of  '  puerperal  fever,'  thus 
definitely  bringing  the  disease  into  the  class  of  '  wound- 
infections,'  and  demonstrating  its  close  relation  to  suppura- 
tive processes.  Experience  has  shown  that  infection  from 
these  latter  sources  is  even  more  serious  than  infection  from 
the  cadaver. 

The  combined  work  of  the3e  observers  has  resulted  in  the 
practica-.  disappearance  of  puerpf^ral  infection  from  lying-in 
hospitals,  and  has  undoubtedly  been  the  means  of  saving  the 
lives  of  innumerable  lying-in  women.  In  the  time  of  8em- 
melweiss  outbreaks  of  puerperal  infection  occurred  from  time 
to  time  in  maternity  hospitals,  sometimes  attended  by  the 
appalling  mortality  of  60  to  75  per  cent.  ;  and  seldom  did  the 
mortality  from  puc  ^jeral  fever  in  these  institutions  fall  below 
10  per  cent.  At  the  present  time  the  mortality  from  puer- 
peral fever  in  such  hospitals  is  about  1  to  2  per  1,000,  and 
epidemics  are  unknown.  No  more  striking  instance  than 
this  exists  of  the  value  of  Lister's  principles.  But  puerperal 
infection  still  occurs,  although  not  in  epidemic  form,  and  the 
returns  of  the  Registrar-General  show  that  between  1893  and 
1 903  the  number  of  deaths  from  this  cause  in  England  and 
Wales  averaged  nearly  2,000  per  annum.  Boxall  showed 
that  during  this  period  of  ten  years  there  was  no  general 
improvement  in  the  mortality  from  puerperal  infection, 
although  it  must  be  assumed  that  the  medical  profession  has 
become  thoroughly  convinced  of  the  importance  of  the 
routine  application  of  a.-tiseptic  principles  to  obstetric  work. 

A.  Causation. — There  are  three  factors  to  be  considered 
in  the  causation  of  puerperal  infection  :  (I.)  The  bacteria. 
(II.)  The  channels  of  infection.  (III.)  The  powers  of 
resistance  of  the  infected  tissues 

I.  The  Bacteria. — Since  puerperal  infection  gives  rise  to 
a  whole  group  of  disorders,  it  is  not  surprising  to  find  a 
variety  of  different  micro-organisms  concerned  in  its 
causation.  These  may  be  conveniently  divided  into  three 
groups  :  (a)  anaerobic  putrefactive  (saprophytic)  organisms ; 
(b)  pyogenic  organisms  ;    (c)  certain  specific  organisms. 

(a)  Saprophytic  organisms  are  bacteria  which  grow  and 
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multiply  in  dead  iiHsuea,  causing  the  phenomena  of  putrefac- 
tion ;  they  do  not  invade  the  body  generally,  and  thoy 
tenu  to  disappear  spontaneously  when  the  pabulum  upon 
which  they  flourish  is  exhausted  ;  the  general  effects  which 
they  produce  are  due  to  the  absorption  into  the  circulation 
of  the  noxious  products  of  their  growth  and  development— 
the  toxins.  These  organisms  are  mostly  bacilli,  but  their 
varieties  are  very  numerous  and  do  not  require  fuW  men- 
tion. The  following  species  have  been  found  in  cases  of 
puerperal  infection  : 

(1)  Bacillus  proteus  vulgaris. 

(2)  Bacillus  septicus. 

(3)  Bacillus  aerogenes  capsulatus. 

They  arc  the  chief  agents  in  the  production  of  the  clini     1 
condition  to  be  described  later  on  as  uterine  saprmnia. 

(b)  Pyogen:^  Organisms. — These  are  the  common  or- 
ganisms which  produce  suppuration  and  sepsis;  those  which 
have  been  found  in  connection  with  puerperal  infection  are  : 

(1)  Streptococcus  pyogenes. 

(2)  Staphylococcus  pyogenes. 

(3)  Bacillus  coli  communis. 

(4)  Bacillus  pyocyaneus. 

These  organisms,  no  matter  what  may  be  the  part 
of  the  body  first  attacked  by  them,  tend  to  spread  by  the 
lymphatics  and  blood-vessels  so  as  to  cause  general  septi- 
cemia. They  are  the  organisms  which  are  most  to  be  feared 
Ijy  the  obstetrician,  for  their  distribution  in  crowded  centres 
of  population  is  almost  universal,  in  dust,  in  soiled  clothing, 
and  even  in  the  atmosphere.  The  discharges  from  a  case 
of  puerperal  fever  usually  contain  a  virulent  strain  of  or- 
ganisms of  this  group.  Every  focus  of  suppuration  forms  a 
centre  of  distribution  from  which  they  may  be  spread  broad- 
cast in  countless  numbers,  and  thus  become  the  cause  of  fresh 
wound-infection.  It  is  obvious  that  the  presence  of  suppu- 
rating sores  upon  the  hands  or  arms  of  the  medical  attendant 
or  nurse,  or  even  upon  the  body  of  the  patient,  must  involve 
the  most  serious  risk  of  infection  by  direct  contact.  And, 
further,  the  transmission  to  a  lying-in  woman  of  organism.s 
from  other  patients  suffering  from  these  conditions  can  only 
be  av    'led  by  the  most  scrupulous  surgical  cleanliness. 
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By  far  the  most  important  member  of  this  group  is  the 

streptococcus,  which  is  present  in  pure  culture  in  40  to  no  ])er 

cent,  of  cases  of   uterine   infection  (Lea).     In   a  seiies  of 

nin<ty-six    cases    Western    found    streptococci   in    80   per 

cent.,  and  of  the.se  76  per  cent,  were  p*irc  cultures.     Many 

different  varieties  of    streptococcus   are  known,  and  that 

concerned   in   puer[)eral    sepsis  does    not   aj)pear   to    be   a 

specific  variety,  although  .some  attempts   have   been   made 

to  show  that  it  po.s.sesses  sj)ecific  cultural  reactions.      Jn 

addition  it  is  frequently  present  in  as.«ociation  with  other 

organisms,  one  of  the  most  frequent  associates  being  the 

bacillus  coli.     The  most  .severe  of  all  cases  of  puerperal 

fever  are  due  to  these  two  organisms,  either  alone  or  in 

company  with  one  another.     Streptococci  occur  in  a  variety 

of  different  degrees  of  virulence,  and  there  are  many  varying 

types.     Some    arc   saprophytic    only,    or   even   apparently 

non-i)athogenic,    and    it    has    been    mentioned    ihat    such 

organisms  may  occur  in  the  discharges  of  healthy  lying-in 

women.     Organisms  belonging  to  the  same  classes  may  be 

found  in  the  skin  of  the  vulva  and  in  the  vaginal  secretions 

of   pregnant    and   non-pregnant   women,   and   also   in   the 

lochial  discharges  in  normal  ca.ses. 

(c)  Specife  Organ  isws. — The  following  .sjjccific  organisms 
have  been  found  in  cases  of  puerperal  infection  : 

( 1 )  Diplococcus  gonorrhoea^. 

(2)  Bacillus  diphtheria>  (Klebs-Loffler). 

(3)  J'neumococcus. 

(4)  Bacillus  tetani. 
(•"))  Bacillus  typhosus. 

The  acuial  relation  of  these  latter  organisms  to  the 
causation  of  puerperal  infection  is  a  matter  of  some  uncer- 
tainty. There  is  reason  to  believe  that  the  two  first- 
named  ma\  certain  cases  be  the  sole,  or  at  any  rate  the 
principal,  cause  of  infection.  The  three  last-named  pro- 
bably occur  only  in  association  with  the  pyogenic  cocci, 
although  this  is  denied  by  some  authorities.  The  gono- 
coccus  produces  as  a  rule  only  local  pelvic  inflammation  ; 
both  the  i)neumococcus  and  the  bacillus  coli  may  produce 
virulent  forms  of  j»eritonitis  or  general  septicaemia.  The 
Klcbs-Loffier  Ijatillu^  produces  in  (iic  genital  tract  the  same 
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Kpccies  of  false  membrane  which  (tharacterises  throat- 
iiifeetion  l)y  the  same  organism.  Puerperal  tetanus  occurs, 
but  is  an  extremely  rare  condition. 

Mired  Infection.— ^Pucrpoval  infection  is  not  always  due 
to  a  single  species  of  organism  ;    and,  further,  in  a  large 
number  of  cases  it  cannot  even  be  said  that  the  organisms 
concerned  belong  to  a  single  member  of  the  three  great 
groups  just  described.     Saprophyte'   '  '  ^y  be  found  in  com- 
pany with  pyogenic  cocci,  and  the  '        r  with  certain  of  the 
specific  organisms  ;   or  members  ot  all  three  groups  may  be 
associated  in  a  single  case.     This  fact,  as  we  shall  see,  exerts 
an  important  infiuence  upon  the  clinical  features  and  treat- 
ment of  cases  of  puerperal  infection.     It  is  believed  that  the 
most  virulent  cases  are  those  due  to  mixed  infection.     It  also 
appears  that  the  pyogenic  cocci  may  sometimes  assume  a 
saprophytic  rote,  remaining  confined  to  the  uterine  cavity, 
and  producing  symptoms  of  saprtTmia  alone. 

Atilogenetic  and  Heferogenetir  I  nfect  ion  .—In  almost  every 
case  of  puerperal  infection  the  organisms  are  introduced  into 
the  genital  tract  from  without   (heterngenelic  infection),  by 
surgically  unclean   fingers,   instruments,   diapers,   or  other 
matters  applied  to  or  introduced  within  the  vulva.     It  mu.st 
not  be  forgotten  that  the  vulva  itself,  like  all  other  areas  of 
skin,  usually  contains  numerous  organisms,  and  that  hands 
or  instruments,  after  l)eing  carefully  sterilised,  may  become 
re-infected  in  passing  through  it .    The  risk  of  hetero-infection 
will  be  greatly  increased  by  the  presence  of  local  sores,  such 
as  fistula  in  ano,  vulval  furuncles,  etc..  or  of  sores  upon  the 
hands  of  the  medical  attendant  or  nurse,  or  by  contact  with 
other   sources   of    infection,   or   by    insanitary   personal   or 
general  surroundings.     Hut  of  all  modes  of  infection,  the  one 
most  to  be  feared  is  the  carriage  of  organisms  from  one  case 
of  puerperal  infection  to  another.     Puerperal  infection  by 
the   bacillus   coli   is   not    necessarily   autogenetic — i.e.,   the 
organisms  may  be  derived  from  external  sources,  not  from 
the  intestinal  tract  of  the  patient.     So  far  as  we  know,  this 
bacillus  only  becomes  virulent  to  its  host  in  certain  morbid 
condit'ons  (injury  or  disease)  of  the  bowel.     But  it  occurs 
widely  distributed  in  dust,  especially  road  dust,  and  may 
therefore  be  introduced  into  the  genital  canal  as  the  result  of 
imperfect  surgical  cleunliuess.     Sower  gas  was  at  one  time 
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regarded  as  a  potent  cause  of  puerperp.t  infection  ;  this  was 
probably  an  error,  for  sewer  gas  contains,  as  a  rule    no 
bacteria,  and  the    effects  it  produces    upon    the   lying-in 
woman  are  those  of  sewer-gas  poisonii.g,  not  wound-infection. 
By  autogenetic  infection  is  meant  infection  of  the  genital 
tract  by  organisms  existing  in  or  near  it  before  labour.     The 
possibilities  of  auto-infection  are,  however,  strictly  limited 
and  this  variety  should  never  be  diagnosed  in  a  particular 
case  without  the  clearest  demonstration.     It  cannot  be  said 
that  anything  like  satisfactory  evidence  of  auto-infection  has 
ever  been  furnished  in  the  case  of  any  organism  except  the 
gonococcus.     Puerperal  infection  may,  however,  be  caused 
by  gonococci  which,  during  pregnancy,  have  been  lurking  in 
some  part  of  the  vagina  or  cervix,  or  even  in  the  decidua  or 
the  Fallopian  tube.     The  possibility  of  this  organism  remain- 
mg  latent  for  a  considerable  time,  and  then  assuming  well- 
marked  activity  on  being  transferred  to  a  new  location    is 
well  known,   and  doubtless  accounts  for  its  occasionally 
causing  serious  results  in  lying-in  women.     In  this  way  acut^ 
a.scendmg  gonorrhoeal  inflammation  may  arise,  involving  not 
only  the  uterine  cavity,  but  also  the  ovaries,  tubes    and 
peritoneum.     Again,  when  such  local  conditions  are  present 
as  carcmoma  of  the  cervix,  appendicitis,  cvstitis,  or  pelvic 
abscess,  acute  infection  of  the  genital  tract  from  these  sources 
may  also  occur  spontaneously.     But  when  puerperal  sepsis 
accompanies  acute  specific  fevers  such  as  scarlatina,  typhoid 
or  diphtheria,  it  is  much  more  probable  that  the  infection  has 
been  earned  from  without  than  that  it  has  reached  the 
genital  canal  through  the  circulation,  although  it  cannot  be 
denied  that  tJiis  is  theoretically  possible. 

It  mu.st  not  be  forgotten,"^  however,  that  bacteria  are 
found  in  normal  conditions  in  the  lower  part  of  the  genital 
tract.  Such  organisms  are  probably  non-virulent  and 
incapable  of  i)roducing  an  acute  general  infection  •  thev 
may,  however,  be  the  cause  of  tJie  milder  forms  of  local 
infection  described  below. 

II.  The  Channels  of  Infection.-(a)  Loc/aa.— The  normal 
defence  against  infection  offered  by  the  healthv  vaginal 
secretion  wifl,  its  specific  bacillus  is  lost,  and  tl.;  alkaline 
lochia,  rich  in  albuminous  material,  provide  an  excellent 
.•nltnn.-mediuni     for    ;u.y   organism.,     which     may    obtain 


INFECTION 


5»)!t 


access  to  them.  The  condition  of  the  genital  tract  is, 
accordingly,  such  as  to  offer  special  facilities  for  bacterial 
infection. 

(b)  De'  d  Tissue. — A  certain  amount  of  dead  tissue  is 
always  present  in  the  puerperal  uterus — viz.,  fibrin,  blood- 
clot,  and  a  thin  layer  of  decidua  which  undergoes  necrosis 
and  is  cast  off.  This  may  be  supplemented  by  fragments 
of  placental  tissue  or  chorionic  membrane  which  remain 
attached  to  the  uterine  wall.  Thus  the  conditions  requisite 
for  the  growth  of  saprophytic  organisms  always  exist  in 
greater  or  less  degree  in  the  puerperal  uterus.  In  difficult  or 
instrumental  labour,  areas  of  sloughing  from  prolonged  or 
excessive  compression  may  also  occur. 

(c)  Wounds. — After  every  normal  labour  the  contuiuity 
of  the  surface  of  the  genital  tract  is  broken  by  separation  of 
the  placenta,  and  by  the  more  or  less  considerable  lacerf.i'  ns 
which  usually  occur  in  the  cervix  or  near  the  vulva  ;  the 
latter  are  more  severe  and  of  more  frequent  occurrence  in 
primiparae  than  in  multipara;.  Through  these  wounds  toxins 
may  be  absorbed  into  the  circulation,  or  pyogenic  organisms, 
if  present,  may  invade  the  tissues  of  the  body  generally. 
When  introduced  into  wounds  of  the  cemx  and  vaginal  roof, 
organisms  will  find,  in  the  lymphatic  channels,  a  ready  way 
of  access  to  the  cellular  tissue  of  the  broad  ligament,  and  may 
thus  give  rise  to  pelvic  cellulitis.  It  is  probable,  from  what 
is  known  of  the  pathological  anatomy  of  puerperal  sepsis, 
that  generalised  infection  usually  occurs  by  extension  from 
an  infected  uterus,  and  not  by  absorption  from  wounds  of 
the  cervix  or  vaginu  Bacteriological  evidence  has,  however, 
been  adduced  by  Fouier+on  and  Bonney  which  appears  to 
indicate  that  mild  cases  of  puerperal  fever  may  be  due  to 
infection  through  lacerations  of  the  lower  part  of  the  genital 
tract,  the  uterus  remaining  uninfected  and  its  contents 
sterile.  But  severe  cases  of  puerperal  fever  are  probably  in 
all  i»  •  dnces  the  result  of  uterine  infection. 

ill.  The  Powers  of  Resistance. — The  effects  produced  by 
bacterial  infection  depend  partly  upon  the  number  and 
degree  of  virulence  of  the  organisms,  and  partly  upon  the 
resistance  offered  by  the  tissues  to  their  development.  The 
general  resistances  are  reduced  by  anything  which  exhausts 
or  debilitates  the  patient  sucli  as  previous  ill-health,  pro- 
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longed  or  difficult  labour,  haemorrhage  during  or  after  labour, 
albuminuria,  pre-existing  pelvic  inflammation,  etc.     Under 


Smooth  uterine  wall 


Kio.  liJiii.— Uterus  from  a  Case  of  Vlaceiita  I'rwvialiand  I'lioriKjrttI 
SeiiticoDinia  ;  Stroptocoucic  Infection  ;  Death  on  Fourth  Day. 

It  will  !»■  notii'cl  tliiit  til.'  tliioinl..)se.t  |ilac>Miti(l  sinus.>s  :iii'  in  tli.'  l.jw.-r  ntiMiiir  <c,;ni.'nt. 

such  conditions  the  normal  means  nf  defence  against  bacterial 
invasion  are  inhibited  or  impeded,  and  no  effective  opposi- 
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tioii  can  then  bo  offered  by  the  tissueH  to  the  attack  of  the 
organisms.  In  addition  it  must  be  borne  in  mind  that  tiie 
risks  of  infection  may  be  increased  by  the  character  of  the 
hibour,  and  especially  by  such  conditions  as  premature 
rupture  of  the  membranes,  or  prolonged  labour,  and  such 
operative  procedures  as  induction  of  labour,  forceps,  version, 
etc.  The  conditions  just  named  are  accordingly  often  spoken 
of  as  predisposing  cau'^es  of  infection. 

B.  Pathological  Anatomy  of  Puerperal  Infection. — (Jases 
of  extreme  virulence,  which  rapidly  reach  a  fatal  termination 
in  from  two  to  three  days,  are  sometimes  met  with,  in  which 
practically  no  morbid  changes  can  be  found  in  the  genital 
tract.  These  cases  are  usually  due  to  streptococcic  infection,  ^ 
the  organisms  directly  entering  the  blood  and  lymph  vessels, 
and  producing  practically  no  reaction  at  the  points  cf  entry. 
Death  is  due  to  an  overwhelmingly  rapid  formation  of  toxins 
within  the  circulation.  In  the  majority  of  cases  of  i)uerperal 
infection,  however,  well-marked  alterations  are  found  in  the 
genital  tract,  but  they  differ  greatly  in  their  nature  and 
distribution. 

(1)  The  Uterus. — The  general  condition  of  the  wall  of  the 
uterine  cavity  is  variable.  In  pure  streptococcic  infection  it 
is  believed  to  be  usually  smooth  and  uniform,  with  little 
evidence  of  sui)erficial  necrosis.  Thus  in  Fig.  2(59  the  greater 
part  cf  the  wall  is  smooth,  but  the  placental  site  presents  the 
usual  elevated  and  irregular  appearance.  In  mixed  infection, 
on  the  other  hand,  the  wall  is  shaggy  and  irregular  from  the 
presence  of  necrotic  tissue. 

The  conditio"  of  the  uterine  wall  is,  in  general  terms, 
similar  to  that  ,  infected  wound  in  any  other  part  of  the 

body  ;    but  tb  tl  a]ipea:an  -^    depend  to  a  great  extent 

upon  the  type  oi  organisms  })resent.  It  is  generally  agreed 
that  two  varieties  may  be  distinguished,  named  putrid  {sapro- 
phiftic)  and  infective  (septic)  endometritis. 

Putrid  Puerperal  Endometritis. — In  this  condition  tlie 
uterus  is  large  and  flabby,  and  usually  contains  adlierent 
fragments  of  membranes,  placenta  or  blood-clot,  and  fre- 
quently, l>ut  not  always,  an  offensive  odour  is  noticeable. 
There  may  be  a  thick  layer  of  decidiia  or  j)olyp()id  masses 
may  be  found  on  the  {>lacenta!  site  :  sometimes  hiihhlcs  <if 
gas  are  visible  in  the  decomposing  tissues.     This  form  is 
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mainly  due  to  infection  by  mixed  putrefactive  bacteria,  but 
the  streptococcus  and  bacillus  coli  are  also  not  infrequently 
present.  On  microscopic  examination  of  the  uterine  wall, 
a  well-marked  zone  of  leucocytic  infiltration  is  found  beneath 
the  necrotic  layer  ;  this  zone  appears  to  form  a  barrier  to  the 
advance  of  the  infecting  organisms,  for  none  are  found  either 
in  it  or  in  the  tissues  lying  beneath  it  (Fig.  270).  Accordingly, 


=rU 


Fig.  270.— ruerperal  Eiiiloinetrifs,  showiiij,'  iimiked  (levelopment 
of  the  Leucocytic  Zone.     (Whitriilge  Williuins.) 

((.   Kihrin  lay.i.     ;..  Limu'ih  vti,-  /.,i,e.    c.   .Muscular  wall  with  vi-ss..|s. 

with  this  variety  of  puerperal  endometritis,  symptom.s  of 
general  infection  are  absent,  for  the  dis.si'inination  of  the 
organisms  is  prevented. 

Infective  Puerperal  EnrlomefrHis.  —  In  this  form  the 
uterus  is  small,  the  cavity  lined  with  a  greyi.sh  layer  of 
exudation,  there  are  no  retained  tissues  to  be  seen,  there  are 
no  bubbles  of  gas.  and  no  foetor.  It  is  caused  by  the  group 
of  pyogenic  cocci,  of  which  the  streptococcus  is  the  most 
frequent,  being  found  either  alone  or  in  association  in  60  to 
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70  per  cent,  of  cases  (Lea).  This  variety  may,  however,  also 
be  due  to  the  bacillus  coli  or  the  gonococcus.  On  micro- 
scopic examination  it  is  found  that  the  zone  of  leucocytic 
infiltration,  although  present,  is  less  extensive  than  in  the 
tirst-named  variety,  and  numerous  organisms  will  be  found 
to  have  invaded  it — i.e.,  the  barrier  to  dissemination  of  the 
organisms  is  feeble.  In  some  cases  the  leucocytic  zone  is  not 
continuous,  presenting  gaps  here  and  there,  through  which 
the  organisms  can  be  seen  to  have  made  their  way  freely  into 
the  lymphatic  spaces  and  blood-vessels  of  the  subjacent 
muscle.  In  this  way  the  frequency  with  which  streptococcic 
uterine  infection  is  accompanied  by  symptoms  of  general 
septicaemia  can  be  anatomically  explained.  Occasionally, 
when  the  leucocytic  zone  is  complete,  streptococcic  endo- 
metritis may  produce  only  symptoms  of  localised  uterine 
infection  (saprsemia). 

In  cases  of  mixed  infection  by  saprophytic  and  pyogenic 
organisms,  atypical  appearances  will  be  presented  in  the 
uterus.  Adherent  fragments  of  placenta  or  chorion  may  Ix; 
found  in  either  variety  of  puerperal  endometritis. 

The  mii-icular  wall  of  the  uterus  also  is  usually  more  oi' 
less  inflamed  {metritis)  in  both  forms  of  puerperal  end(}- 
metritis.  In  rare  instances  of  the  septic  variety  multiple 
small  interstitial  abscesses  may  form.  In  very  rare  instances 
sloughing  of  more  or  less  extensive  areas  of  the  muscular 
wall  occurs — the  so-called  metritis  desiccans.  The  venous 
channels  in  the  general  uterine  wall  are  frequently  founil 
thrombosed  and  inflamed  (phlebitis),  and  small  collections 
of  pus  may  sometimes  be  found  in  the  thrombi,  and  outside 
the  vessel  walls  in  the  tissues  around  them.  The  general 
muscular  tissue  is  said  to  be  unusually  soft  and  friable,  and 
specially  liable  to  perforation  by  such  instruments  as  the 
curette. 

The  serous  coat  may  escape  altogether,  or  in  cases  of  great 
severity,  patches,  or  a  complete  coating,  of  lymph  may  form 
upon  it  ;  in  such  cases  the  whole  of  the  pelvic  peritoneum, 
along  with  the  tubes  and  ovaries,  is  generallv  inflamed 
(perimetritis,  pelvic  peritonitis).  Infection  of  the  peritoneal 
coat  may  be  brought  about  by  extension  from  the  infected 
uterine  cavity  through  the  lymphatics,  or  through  the 
advance   of   the   infection   l)y  direct   continuity  from   the 
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uterine  cavity  to  the  mucous  membrane  of  the  FaUopian 
tubes,  and  through  the  abdominal  ostia  to  the  pelvic  peri- 
toneuTi. 

(2)  The  Cervix,  Vagina,  and  Fw/m.— Lacerations  of  these 
parts,  when  infected,  assume  the  appearance  of  ulcers  with 
a  dirty  greyish  base,  produced  by  the  formation  of  a  false 
membrane  consisting  of  the  superficial  necrosed  tissues.     In 
cases  of  severe  perineal   lacerations   which   have   become 
infected,  superficial  sloughing  may  occur  over  large  areas  of 
the  injured  tissues.     Sometimes  areas  of  sloughing  are  met 
with  in  the  anterior  vaginal  wall.     They  are  produced  by 
prolonged  and  severe  compression  of  the  part  between  the 
foetal  head  and  the  pubes,  or  between  the  forceps  a.id  the 
pube.,  ;    they  are  accordingly  most  often  met  with  after  a 
long  and  difficult  second  stage.     If  the  patient  survives,  such 
sloughs  separate  during  the  first  seven  to  ten  days  of  the 
puerperium,    and    usually    they   produce   a    vesico-vaglnal 
fistula,  since  the  base  of  the  bladder  is  neces.sarily  involved 
in  the  compres.sion  and  sloughing. 

(3)  Pelvic  Cellular  Tissue.— Large  inflammatory  effusions 
(cellulitis)  may  be  met  with  in  one  or  both  broad  ligaments  ; 
or  they  may  be  so  extensive  as  to  involve  the  whole  of  the 
pelvic  cellular  tissue  and  spread  to  that  of  the  iliac  fossa  and 
anterior  abdominal  wall.  Such  an  effusion  between  the 
layers  of  the  broad  ligament  is  often  called  a  broad-ligament 
phlegmon.  The  cellular  tissue  usually  becomes  infected  by 
lymphatic  extension  from  wounds  of  the  cervix  ;  cellulitis  is 
probably  always  accompanied  by  a  certain  amount  of  uterine 
infection,  but  clinically  the  condition  of  the  cellular  tissue 
obscures  that  of  the  uterus,  and  the  case  is  regarded  mainly, 
if  not  entirely,  as  one  of  cellulitis.  On  post-mortem  examina- 
tion a  recent  cellulitic  effusion  forms  a  spongy  mass,  from 
which  a  clear  or  slightly  turbid  fluid  exudes  on  section. 

(4)  Peritoneum,  Fallopian  Tubes,  and  Ovaries.— Peri- 
tonitis  of  variable  extent  is  usually  found  in  fatal  cases  of 
l)uerijeral  fever.  A  certain  amount  of  pelvic  peritonitis  often 
accompanies  severe  cases  of  uterine  infection  which  recover, 
and  if  limited  to  the  pelvic  cavity  it  is  not  necessarily  fatal.' 
Occasionally  acute  general  peritonitis  may  be  set  up  by 
aii  infected  uterus.  The  infection  may  occur  by  direct 
lymphatic  sj)read,  but  sometimes  may  arise  from  lacerations 
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of  the  uterus  or  vagina,  through  which  direct  infection  may 
occur ;  this  is  often  seen  in  rupture  of  the  uterus,  or  after 
perforation  of  the  uterus  from  induction  of  abortion  by 
unskilled  jiersons  (criminal  abortion).  The  Fallopian  tubes 
may  become  infected  by  direct  spread  from  the  uterine 
cavity,  and  from  them  the  infection  spreads  to  the  ovaries 
and  the  pelvic  peritoneum.  Pyosalpinx  and  ovarian  abscess 
sometimes  form,  either  rapidly  or  after  a  considerable 
interval.  These,  however,  occur  more  frequently  with 
gonorrhoea!  than  with  other  forms  of  infection. 

(5)  Pelvic  Veins. — The  thrombosed  vessels  beneath  the 
placental  site  frequently  become  infect -^d  by  organisms  which 
penetrate  the  blood-clot.  Thence  they  spread  in  the  sub- 
endothelial  cormective-tissue  along  the  walls  of  the  vessels — 
chiefly  the  veins,  setting  up  a  spreading  phlebitis.  Phlebitis 
may  spread  from  the  ii  fected  uterus  into  the  broad  liga- 
ments ;  thence  it  may  pass  upwards  through  the  ovarian 
veins  to  the  renal  veins,  and  through  the  iliac  veins  to  the 
inferior  vena  cava,  and  the  resulting  long  line  of  blood- 
clot  may  even  reach  the  right  ventricle.  In  other  cases  it 
passes  downwards  into  the  femoral  vein,  causing  femoral 
thrombosis — a  variety  of  the  condition  clinically  known  as 
phlegmasia  alba  dolens  (see  p.  598). 

Septic  phlebitis  is  probably  to  be  regarded  as  a  defensive 
reaction  against  the  spread  of  the  infection  ;  as  has  been 
mentioned,  the  most  virulent  infections  do  not  show  it  at  all. 
Following  upon  the  phlebitis,  coagulation  of  blood  occurs, 
and  the  affected  vessel  thus  becomes  partially  or  wholly 
blocked  (thrombosis).  The  clot  thus  formed  is  infective, 
and  in  many  case.«  minute  particles  become  detached  as 
emboli,  and  being  carried  to  distant  parts  by  the  blood  stream 
the  condition  known  as  pyaemia  results.  Such  cases, 
although  severe,  nearly  always  run  a  prolonged  clinical 
course. 


C.    Clinical  Varieties  of  Puerperal  Infection 

The  following  clinical  varieties  of  puerperal  infection 
must  be  considered  : 

,    Tx,    .      •  J.    ,•        (Sapraemia. 
I.  I  terine  nuection     „      . 

(heptica'mia. 
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2.  General  puerperal  peritonitis. 

3.  Local  pelvic  inflammation  : 

Cellulitis. 
Peritonitis. 
Salpingo-ooph  otitis. 
Thrombo-phlebitia . 

4.  Phlegmasia  alba  dolcna. 

5.  Pyaemia. 

1 .  Uterine  Infection. — From  what  has  been  already  said 
in  connection  with  the  pathological  anatomy  of  puerperal 
infection,  't  will  be  evident  that  cases  of  infection  of  the 
uterus  may  be  divided  into  two  classes,  corresponding  to  the 
two  varieties — putrid  and  septic— oi  puerperal  endometritis. 
Upon  this  basis  two  clinical  types  may  be  distinguished 
—sapramia,  corresponding    to    putrid    endometritis,    and 
septic(gmia,  corresponding  to  septic  endometritis.     Saprcemia 
may  accordingly  be  described  as  a  local  uterine  infection,  due 
in  the  great  majority  of  instances  to  saprophytic  bacteria, 
but  sometimes  to  pyogenic  organisms  ;   there  is  no  general 
dissemination  of  the  organisms,  which  are  limited  to  the 
uterine  cavity,  and  the  clinical  symptoms  are  produced  by 
the  absorption  from  the  uterus  of  the  toxic  products  of 
bacterial  action.     It  is  therefore  a  septic  toxijemia.     Septi- 
cemia may  be  described  as  a  generalised  infection  due  to 
pyogenic  cocci,  to  the  bacterium  coli,  or  to  various  specific 
organisms,  which  enter  the  body  through  the  genital  tract, 
and  become  widely  disseminated  through  the  lymphatic  or 
vascular  system.     Technically  the  diagnosis  of  septicaemia 
is  made  by  recognising  the  infecting  organism  in  the  blood 
stream.     In  fact,  their  presence  in  the  blood  stream  is  not 
constant  ;    they  appear  to  pass  into  the  blood  from  the 
infection-site  intermittently  and    in  comparatively  small 
immbers,  and  they  do  not  long  remain  there  except  in  the 
case  of  infectivj    emboli.     In  many  cases    of    undoubted 
septicajmia  blood  cultures  are  negative,  and  Western  only 
succeeded  in  getting  a  positive  result  in  40  per  cent,  of  100 
cases  examined.     The  best  time  to  obtain  blood  for  culture 
is  probably  immediately  after  a  rigor  or  when  the  tempera- 
ture is  at  its  highest.     The  passage  of  organisms  from  the 
uterus  into  the  blood  stream  is  due  to  an  imperfect  defensive 
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barrier,  and  thiK  affords  an  t-asy  explanation  of  the  '  border- 
line '  cases  in  which  a  differential  diagnosis  between 
sapreemia  and  8eptica>mia  may  be  verj  difficult. 

It  will  be  remembered,  however,  that  the  occurrence  of 
mixed  infection  is  not  infrequent,  and  in  such  cases  the 
local  appearances  in  the  uterus  are  atypical,  and  cannot 
be  definitely  placed  in  either  class  ;  so  also  in  such  cases 
the  clinical  features  are  irregular,  and  may  comprise 
many  of  those  of  both  classes.  While,  therefore,  it  may 
be  easy  to  make  a  diagnosis  of  uterine  infection,  it  is  not 
always  possible  to  carry  the  diagnosis  further  than  this, 
und  the  names  'sapraemia'  and  'septicaemia'  must  accord- 
ingly be  applied  with  some  caution.  In  general  terms  it 
may  be  said  that  saprajmic  infection  is  less  severe  than 
septica?mic  infection  ;  the  resulting  illness  accordingly  is 
milder,  runs  a  shorter  course,  and  is  less  likely  to  be  attended 
by  complications. 

The  Onset  of  ('ferine  Infection. — It  is  in  tlie  initial  stage 
that  the  differential  diagnosis  of  the  two  varieties  is  difficult, 
and  it  will  be  best  in  the  first  place  to  consider  the  general 
symptoms  of  the  onset  of  uterine  infection  without  reference 
to  its  subdivi  'ons. 

The  occurreiice  of  evanescent  rises  of  temperature  in 
the  puerporium  from  trivial  causes  has  been  already  referred 
to  ;  it  will  be  remembered  that  in  such  cases  the  pyrexia  is 
moderate  in  degree,  is  of  brief  dur.^lion,  and  yields  easily 
to  treatment.  The  possibility  of  the  occurrence  of  in 
current  febi.  ?  affections,  unconnected  with  t)ie  puerperal 
state,  is  also  to  be  borne  in  mind.  But  the  general  rule  which 
must  be  rigii'ly  applied,  is  that  every  case  of  '  fever  ' 
arising  in  tlie  puerp  ,  am  should  be  regarded  as  the  result 
of  infection  unless  some  other  cause  for  it  can  be  definitely 
recognised. 

The  onset  of  uterine  infection  almost  always  occurs  in  the 
first  puerperal  week,  and.  except  in  rare  instances,  during  the 
first  four  to  five  days.  Cases  occurring  within  the  first  three 
days  are  probably  due  to  infection  during  labour  ;  cases 
beginning  later  than  '.his  are  probably  due  to  infection  sub- 
sequent to  labour.  In  niHd  (■;^se^•  the  onset  is  charatrterised 
by  rise  of  temperature  to  101  to  102'  F.,  corresponding,  or 
sometimes  exaggerated,  rapidity  of  the  pulse,  frontal  head- 
K.M.  37 
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ache,  and  more  or  less  feeling  of  general  il!nes8  or  malaise. 
In  sei'e.e  cases  the  rise  of  temperature  is  ushered  in  or  quickly 
followed  by  a  rigor,  the  frequency  of  the  pulse  is  exaggerated, 
the  headache  and  malaise  are  more  pronounced,  and  some- 
times vomiting  occurs.  JSaprsemia  is  much  more  frequently 
associated  with  the  mild  type  of  onset  than  with  the  .severe 
type  ;  septicemia  may  be  equally  well  associated  with  either. 
Accordingly,  while  the  mild  type  of  onset  is  of  no  value  in 
differontial  diagnosis,  the  severe  type  of  onset  indicates  the 
jjrobability  of  the  case  being  one  of  septiciemia.  A  ca.se 
which  begins  mildly  may,  however,  run  a  severe  and  pro- 
longed course. 

The  condition  of  the  uterus  must  be  carefully  observed  at 
the  onset  of  uterine  infection.  In  sapraemia  involution  is 
usually  delayed  or  arrested  ;  in  addition,  the  uterine  cavity 
may  contain  infected  blood-clot  or  pieces  of  adherent  placenta 
or  membrane.  Consequently  the  uterus  is  abnormally  large 
for  tb''  jmerperal  date,  and  also,  usually,  tender  to  the  touch. 
Ill  septicaemia,  n  the  other  hand,  involution  is  usually 
unaffected,  the  itcrine  cavity  is  empty,  and  the  size  of  the 
uterus  corresponds  to  the  puerperal  date.  Many  atyi)ical 
cases  will,  however,  be  met  with  in  which  septicaemia  is 
accompanied  by  s'apraRmia.  and  the  uterus  is  too  large  for  the 
l)uerperal  date. 

The  lochia  frc(|uently  become  putrescent  (offensive)  in 
uterine  infection.  This  is  est)ecially  likely  to  occur  if  the 
uterine  cavity  contains  blood-dot  or  placenta,  and  if  sapro- 
])hytic  organisms  obtain  access  to  it.  It  is  therefore  com- 
monly met  with  ni  sapraemia.  But  the  presence  of  an 
offensive  discharge  must  not  be  regarded  as  indicating  any- 
thing further  than  infection  :  it  does  not  even  follow, 
necessarily,  that  the  infection  is  in  the  uterus.  The  lochia 
may  decompose  at  the  vulva  or  in  the  vaginal  canal,  while 
the  uterus  remains  luiaffected.  and  no  unfavourable  symp- 
toms whatever  occur.  On  the  other  hand,  se{)tica>mia  of  the 
greatest  severity  niay  occur  without  any  decomposition  of 
the  lochia  whatever. 

From  what  has  just  been  said,  it  will  be  clear  that  it  is 
uflcii  iinpractiialile  at  the  onset  of  a  case  of  uterine  infection 
to  dii^tinguish  septicjpinia  and  sapraemia  from  one  another. 
Time  is  required  in  ordei'  that  the  general  course  of  the  illness 
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and  the  effects  of  local  treatment  may  be  observed.  Kut  the 
treatment  *.f  uterine  infection,  to  be  efticacious.  must  be 
applied  without  delay,  and  cnsetjuently  the  onset  of  the 
disea.se  must  often  be  treated  before  a  differential  diagnosis 
of  the  two  varieties  is  practicable.  Treatment  wdl  be 
described  later  on  ;  in  the  meantime  the  general  features  ni 
simple  sapra'mia  a.ul  simple  septicsrmia  may  be  described 
it  being  continually  borne  in   mind  that  cases  of  mixed 
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Vu.   271-   Chart  ..f  u  Sli^:l.t  C.m.  ui  «"F'''«'i''v  ^^'^r'^/'V-jH'", '!! 
T...u,.cr.turo  u.-l  Ano^t  ol    Involution  on  tho  Fourth,   l-.tth  and 

Sixth  l»ay«. 
infccti..n  wiiich  resemble  both,  and  differ  from  either,  are 
fieciuentlv  eiu  oimtered. 

Saprsmia.-The  three  .outstanding  clinical  teatures  .. 
this  condition  are  pyrexia,  decomposition  of  the  lochia,  and 
arrest  of  the  process  of  iurolution  of  the  uterus 

The  time  of  onset  varies  with  the  date  of  infection  it 
infection  has  occurred  during  labour,  the  symptoms  usually 
appear  on  the  second  or  third  day  ;  if  infection  has  occurred 
subsequent  to  delivery,  the  symptoms  will  appear  later.  As 
a  rule,  the  Hrst  symptom  to  appear  is  fever,  which  may  be 
slight  (lOO'  to  102' F.)  as  in  Fig.  271,  or  severe  (102  to 
104^  F  )  as  in  Vm.  272  ;  a  slight  shivering  may  accompany 
the  initial  rise,  but  a  pronounced  rigor  is  unusual.  Hie 
pulse-rate  rises  to  an  extent  proportionate  to  the  tempera- 
'  37- — 2 
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tiirc.  A  certain  amount  of  headache  and  general  malaise  are 
])resent,  but  the  patient  does  not  appear  to  be  seriously  ill. 
On  examination  of  the  abdomen,  the  uterus  will  usually  be 
found  to  be  unduly  large  for  the  jjuerperal  date  ;  it  is  tender 
to  the  touch,  anvl  softer  than  normal  in  consistence.  The 
vulval  ]>ads  should  always  be  examined,  when  the  fceior  of 
the  locliia.  if  j)rcs('nt,  will  be  i)erceived.  and  shreds  of  tissue 
may  be  foiuid  u|)on  them.  In  occasional  instances  no 
decomjjosition  of  tlie  lochia  can  be  detected  ;  these  cases  are 
probably  due  to  infection  by  pyogenic  cocci,  the  growth  of 
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Fig.  272. — Chart  of  a  iiiure  Severe  Case  of  Sajmi'iiiia  which  lasted 
from  the  Second  to  the  Eighth  r>ay. 

which  has  been  limited  to  the  uterine  cavity.  The  amount 
of  the  lochia  is  often  profuse,  and  sometimes  an  admixture 
of  fresh  haMnorihaye  may  be  observed.  A  mild  case  of 
saijra-mia  when  suitably  tieated  can  usually  be  cured  in  two 
or  three  days  .  more  severe  cases  may  last  for  a  week 
or  upwards  before  yielding  to  treatment  (Fig.  272).  If 
untreated,  the  symptoms  may  increase  in  severity,  and 
generalised  infection — indicated  by  rigors  and  great  rapidity 
of  the  pulse—or  local  pelvic  lesions,  will  follow — i.e..  the  case 
lias  becouH'  one  of  sejiticiemia.  Very  slight  cases  of  sajmiMuia 
an-  often  met  with  in  which  the  only  abnorinal  indication. < 
are  slight  fever  (lOU    to   KH    E.)  and  a  little  enlargement 


SEFI*  ^^^"^^T.\ 


581 


without  tenderness  of  the  uterus.  Or  a  similar  degree  of 
fever  may  be  the  result  of  infection  of  superficial  tears  of  the 
vulva,  perineum,  or  vaginal  walls.  The  patient  may  appear 
to  he  perfectly  well  ;  she  complains  of  no  headache,  and  the 
lochia  are  heaUhv.  It  is  possible  that  such  cases  are  some- 
times due  to  imperfect  uterine  drainage,  resultnig  perhaps 
from  the  recumbent  position,  or  from  the  presence  of  aii  . 
uninfected  clot  in  the  uterus,  preventing  the  free  escape  ot 
the  lochia.  The  result  is  absorption  from  the  uterus  of  waste 
products  sufficient  slightly  to  raise  the  temperattu-e. 

Septicajmia.— The  symptoms  of  septicaemia  bear  a  broad 
resemblance  to  those  of  sapra;mia  just  described  ;   generally 
speaking,  however,  they  may  be  said  to  be  of  much  greater 
severity,  and  much  less  amenable  to  local  treatment.     Sep- 
ticaemia may  be  produced  not  only  by  various  organisms,  but 
by  various  classes  of  organisms  ;  the  clinical  features  accord- 
ingly show  great  variations.     And  further,  since  organisms 
exist  in  nature  in  various  degrees  of  attenuation,  the  seventy 
of    the    symi)toms    which    they    produce    is    variable.     An 
exhauf  five  description  of  puerperal  septicaunia  is  accordingly 
impossible  except  in  a  monograph  :    its  main  features  can, 
however,  be  briefly  presented.     Our  present  knowledge  does 
not  enable  us  to  recognise,  from  the  clinical  features,  the 
organisms  bv  which  it  is  i)roduced  in  a  particular  case. 

0«6■e^— The  onset  is  almost  always  acute,  and  seldom 
occurs  later  than  the  tliird  day  of  the  puerperium  ;   it  may, 
however  occur  within  twentv-four  hours  after  labour,  ami  as 
a  rule  it  mav  be  said  that  the  earlier  the  onset  the  more 
acute  will  be  the  disease.     While  not  invariable,  an  niitial 
rigor  occurs  in  the  majority  of  cases  ;    wlien  regular  tem- 
perature observations  have  been  taken,  a  certain  amount  of 
pvrexia  mav  be  found  to  have  preceded  it.  the  temperature 
rising  in  steps  day  bv  day.     Headache  and  general  malaise 
also  sometimes  precede  it.  but   often  the  patient  is  quite 
unconscious  of  illness  luitil  the  onset  of  shivering.     A  severe 
rigor  begins  with  a  sc  nsation  of  cold  so  intense  as  to  cause 
'  chattering  "  of  the  tieth  and  general  muscu.ar  tremors  :  the 
skin  surface  becomes  cold  to  the  touch,  and  from  spasm  of  the 
erector  pila>  muscles  assumes  the  appearance  of '  goose-flesh ' ; 
the  face  and  lips  become  somewhat  blue,  and  the  features 
contracted.     The  rectal  temperature  in  a  moderately  severe 
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rigor  will  show  a  rise  to  103''  to  105°  F.,  but  106°  to  107°  is 
sometimes  reached  ;  the  pulse  is  very  rapid,  and  at  the  wrist, 
difficult  to  count .  The  shivering  stage  may  be  momentary  or 
may  last  from  ten  to  fifteen  minutes  ;  it  is  succeeded  by  a 
congestive  stage  in  which  the  sensation  of  cold  gives  place  to 
one  of  burning  heat ;  muscular  tremor  ceases,  and  the  face 
becomes  flushed  ;  the  skin  feels  hot  and  is  at  first  dry,  after- 
wards moist.  Severe  headache  often  accompanies  this  stage. 
Then  sweating  sets  in,  and  the  temperature  rapidly  falls 
several  degrees  ;  after  a  rigor  of  exceptional  severity,  it  may 
fall  to  one  to  two  degrees  below  the  normal. 

It  will  be  most  convenient  to  C'  iisider  the  general  clinical 
features  one  by  one. 

Temperature. — The  pyrexia  always  runs  an  irregular 
course,  the  general  type  of  which  is  remittent.  Repeated 
rigors  may  recur  at  irregular  intervals  in  cases  of  acute  infec- 
tion ;  but  no  regular  variations  in  the  diurnal  temperature 
occur,  as,  for  instance,  in  typhoid  fever  ;  temperature  charts, 
unless  they  show  at  least  four-hourly  measurements,  are 
therefore  quite  misleading.  There  is.  as  a  rule,  no  apyrexial 
period,  but  a  remission  of  two  or  three  degrees  normally 
occurs  at  some  period  of  each  day.  In  cases  of  moderate 
severity  the  highest  diurnal  temperature  is  about  102°  or 
103°  F.  ;  in  severe  cases  it  may  be  104°  or  105""  F.  (Jenerally 
speaking,  the  pyrexia  is  liigher  and  shows  wider  fluctuations 
tlian  in  saprsemia. 

While  the  temperature  is,  as  a  rule,  a  fair  index  of  the 
severity  of  the  infection,  its  prognostic  importance  must  not 
be  over-estimated,  severe  pyrexia  and  repeated  rigors,  recur- 
ring during  several  weeks,  being  not  incompatible  with 
recovery.  On  the  other  hand,  very  severe  or  rapidly  fatal 
cases  may  occur  without  very  high  temperature. 

Pulse. — The  pulse-rate  is  always  rapid,  and  is  to  a  great 
extent  independent  of  the  temperature.  The  pulse  may  be 
over  120  with  only  a  moderate  degree  of  fever  ;  in  severe 
cases  it  may  reach  130  to  140  ;  this  disproportionate  rapidity 
of  t}H>  pulse  in  puerperal  illness,  in  the  absence  of  such  com- 
plicaticiis  as  heart  disease  or  exophthalmic  goitre,  is  an 
almost  certain  indication  of  .'<epticiemia.  Slight  diurnal 
variations  follow  the  fluctuations  of  temperature.  The 
volume  of  the  pulse  is  small,  and  the  tension  low  in  severe 
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cases.  The  rate  and  tension  of  the  pulse  are  of  great  impor- 
tance in  prognosis  ;  a  persistent  pulse-rate  of  over  120  beuig 
of  grave  significance. 

The  Pelvic  Orgam.— In  a  case  of  pure  septicaMnia.  the 
uterine  cavity  will  be  found  empty,  and  involution,  as  a  rule, 
will  not  be  markedly  arrested  ;  there  will,  therefore,  be  no 
undue  enlargement  or  tenderness  of  the  uterus.  The  lochial 
discharge  usually  ceases  early  in  a  severe  case,  and  wheii 
present  may  show  no  sign  of  decomposition.  On  vaginal 
examination  no  local  signs  of  pelvic  inflammation  will  be 
found  in  the  early  stages,  but  vulval,  vaginal,  or  cervical 
lacerations  may  show  signs  of  local  infection. 

The  Blood  in   a  c;'-"   of   septica?mia  contains   a    small 
nun ber  of  the  organis  =ch  represent  the  infective  agent. 

Wl  en  detected  they  u  proof  of  the  septica-mic  nature 

of  the  infection.  In  c^.ses  of  saprannia  the  blood  is  sterile 
Intense  ansemia  is  produced  by  septicajmia  when  the  course 
of  the  illness  is  prolonged,  and  there  are  repeated  rigors. 
There  is  also  well-marked  leucocytosis,  which  varus  m 
degree,  but  may  reach  30,000,  with  80  to  90  per  cent,  of  poly- 
morphonuclear cells;  the  proportion  of  eosinophile  cells  is 
diminished  in  proportion  to  the  severity  of  the  infection.  A 
high  degree  of  leucocytosis  is  not  of  unfavourable  signi- 
ficance ;  if  there  is  a  local  focus  of  infection  it  may 
indicate  the  formation  of  pus. 

The  //e«/<.— Cardiac  action  is  unfavourably  affected  by 
degenerative  changes  in  the  muscle,  but  the  grav  st  cardiac 
complication  is  ulcerative  endocarditis,  which  i«;ay  occur 
either  in  septicaemia  or  pyaemia.  It  is  often  unrecognised 
clinically,  but  may  lead  to  the  formation  of  multi  le  septic 
emboli.     It  is  almost  always  fatal. 

Pleurisy,  Pneumonia  and  M eta -itatic  Pubnonary  Ausce^ses 
may  occur  in  septica-mia  ..  d  pya'inia.  Later  on.  signs  of 
acute  peritonitis,  either  pelvic  or  general,  or  signs  of  acute 
pelvic  cellulitis  may  be  found. 

Subjects  of  puerperal  sepsis  usually  take  nourishment 
freely,  there  is  no  vomiting,  and  the  digestive  proce-ses  are 
good.'  Vomiting  when  it  occurs  is  of  serious  import,  especi- 
ally when  associated  with  abdominal  distension  and  rigidity  ; 
after  some  time  the  vomit  may  become  black  from  admixture 
with  blood,  even  -/hen  the  case  is  not  complicated  by  pen- 
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tonitis.     As  a  rule,  persistent  vomiting  indicates  peritonitis, 
but  tympanitic  abdominal  distension  is  frequently  seen  as 
the  result  of  a  general  septica?mic  infection.     Diarrhoea  is  not 
an  infrequent  symptom,  and  may  be  of  service  in  assisting 
the  excretion  of  toxins.     When  uncontrollable  or  involuntary 
it  is  of  serious  omen.     Sleeplessness,  often  accompanied  bj' 
severe  headache   may  be  met  with,  and  is  to  be  regarded  as 
another  u*"'     curable   sign.     Cutaneous  rashes,   i>f   erythe- 
matous  or   papular   type,   are  not   uncommon  ;     they   are 
usually  transient,  and  may  disappear  in  one  part  to  reappear 
in  another.     Profuse  sweating  is  common,  and  may  lead  to 
an  eruption  of  sudamina.     The  urine  is  usually  scanty,  con- 
centrated, and  contains  a  trace  of  albumen.     The  tongue  at 
first  is  moist  but  furred  ;  as  the  disease  progresses  it  becomes 
dry,  and  in  very  severe  cases  brown  and  cracked,  while  sordes 
collect  around  the  teeth.     The  intelligence  is  usujilly  unim- 
paired, even  in  fatal  cases,  almost  up  to  the  moment  of  death, 
but    delirium  passing    into  coma  sometimes  supervenes  as 
th-   end  a})])roaches.     The  mammary  secretion  becomes  sup- 
pressed in  severe  cases  after  the  first  few  days.     Pain  is  an 
infrequent   symptom   of  septicaemia.     In  the  initial  stages 
there  may  be  severe  aching  pain  in  the  back,  limbs,  joints 
and  head,  but  this  does  not  persist.     Abdominal  pain  is  rare 
except  when  there  is  a  local  pelvic  lesion  or  general  peri- 
tonitis.    The  joints  and  .synovial  sheaths  sometimes  show- 
serous  effusions   in   septicaemia,    one    after    another   being 
implicated,  but  the  effusions  are  usually  re-absorbed  without 
suppuration  occurring. 

Diagnosis. — (ireat  practical  importance  is  attached  to 
bacteriological  examination  of  the  uterine  lochia.  From 
what  has  been  already  said  it  will  be  clear  that  hXoctl 
examination  for  diagnosis  is  uncertain,  as  only  positi.e 
results  can  he  trusted  absohuely.  For  clinical  purposes  the 
diagnosis  of  the  infecting  organism  is  better  made  from 
the  uterine  lochia,  but  very  careful  technique  is  required  in 
obtaining  the  material.  Lochial  swabs  may  he  taken  as 
follows  :  the  vaginal  canal  should  first  be  well  douched  ;  a 
large-size  Fergusons  speculum  should  next  be  pas.sed  so  as 
to  ex])ose  the  poitio  vaginalis  and  shut  off  the  vaginal  walls  ; 
the  surface  of  the  portio  vaginalis  and  the  cervical  canal 
should  next   be  carefully  cleansed  by  swabbing  ;    a  short 
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sterilised  glass  tube  is  then  passed  into  the  cervix,  and  a 
sterile  swab  then  carefully  passed,  without  contact  into  the 
tube  and  nushed  up  to  the  fundus.  Swabs  of  lochia  thus  takrn 
from  the  interior  of  the  uterus  may  yield  pure  cultures  of 
streptococci  or  staphylococci  ;  or  mixed  growths  of  these 
organisms  with  the  oactcrium  coli  and  the  pneumocf)C(  us 
may  be  obtained.  Bacteriological  examination  of  the 
vaginal  secretion  is  useless  for  diagnosis  :  it  has  been  some- 
times found  sterile  when  the  uterine  lochia  contained 
pyogenic  cocci,  but  it  usually  contains  pathogenic  =ind  non- 
pathogenic organisms  even  when  the  uterus  itself  is  not 
infected.  In  clinically  hcvere  cases  of  puerperal  se])tica'mia 
the  streptococcus  in  pure  culture  will  be  found  in  rouglily 
three-fourths  of  he  cases.  In  the  remai.  ler  a  staphylo- 
coccus in  2)ure  culture,  the  bacterium  coli.  or  a  mixture  of 
organisms  may  be  found. 

Attempts  have  recently  been  made  to  show  that  strains 
of  streptococci  which  are  caj)able  of  producing  se])tica'mia 
are  cht  "acterised  by  a  definite  ha'molytic  action.  Tiider 
further  experiments,  however,  this  view  has  broken  down, 
for  it  has  been  shown  that  the  same  ha'molytic  power  is 
possessed  by  non-virulent  strains  of  streptococci.  Ha-mo- 
lytic  action  is,  therefore,  of  no  diagnostic  significance. 

It  must  be  borne  in  mind  that  a  mild  fever  of  eithei' 
sapra^mic  or  septicajmic  type  may  be  caused  by  infection  of 
wounds  of  the  lower  part  of  the  genital  tract — cervix,  vagina, 
vulva,  and  jierineum — while  the  uterus  itself  remains  free 
from  infection.  These  parts  should,  accordingly,  always  be 
examined,  and  the  condition  of  wounded  surfaces  caiefully 
noted. 

The  distinction  between  sapia-mia  and  septicaemia  may 
often  be  made  by  attention  to  the  condition  of  the  uterus  and 
the  lochia,  and  to  the  elects  of  intra-uterine  disinfection. 

In  cases  of  difficulty  it  should  be  tlie  rule  to  regard  as 
septic  in  origin  all  cases  of  pyrexia  in  the  puerperium  for 
which  some  other  cause  cannot  be  clearly  demonstrated. 
Such  disorders  as  influenza,  scarlet  fevei',  and  enteric  fever 
may  no  doubt  attack  lying-in  women  and  produce  a  train  of 
symptoms  resembling  those  of  septicaemia  ;  but  they  must 
nevHM-  be  loosely  diagnosed,  although  the  temptation  to  do 
.so  mav  sometimes  be  difficult  to  resist. 
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Prognosis.— At  the  onset  of  a  case  of  uterine  infection 
the  prognosis  must  always  be  guarded.  If  a  well-marked 
improvement  follows  the  local  treatment  described  later  on, 
the  prognosis  is  good,  for  the  infection  is  then  mainly 
sapra;mic.  Yet  a  case  which  begins  as  one  of  sapra;mia  may 
later  on  develop  into  one  of  generalised  infection.  In  a  case 
of  simple  and  uncomplicated  sapra^mia  the  prognosis  is 
always  good  and  practically  all  cases  end  in  recovery.  In 
septicaemia  the  prognosis  is  much  less  favourable  than  in 
sapr«mia,  because  the  infection  is  more  virulent  in  type,  and 
the  general  symptoms  are  more  severe. 

The  course  of  septicaemia  may  be  greatly  prolonged  ; 
after  considerable  improvement  has  occurred,  serious 
relapses  may  supervene,  and  local  affections  such  as  phleg- 
masia or  salpingitis  may  appear.  Sometimes  the  case 
terminates  in  pyaemia.  A  moderate  degree  of  leucocytosis 
is  of  good  prognosis  ;  a  sudden  fall  is  of  serious  import, 
and  a  rapid  rise  associated  with  the  formation  of  localised 
inflammatory  effusions  usually  indicates  suppuration.  The 
symptoms  of  gravest  prognostic  significance  are  the 
following  : — 

(1)  Pulse-rate  persistently  over  120. 

(2)  Persistent  vomiting  and  tympanites,  with  dry  brown 

tongue. 

(3)  Sleeplessness. 

(4)  Repeated  severe  rigors. 

(5)  Inability  to  take  sufficient  nourishment. 
Estimates  by  different  observers  of  the  rate  of  mortality 

of  puerperal  septicaemia  vary  greatly  ;  this  is  not  surprising 
when  the  varied  degrees  of  severity  which  may  be  met  with 
are  borne  in  mind.  Thus  Kronig  and  Whitridge  Williams 
have  each  reported  fifty  cases  of  streptococcic  infection  witli 
a  mortality  of  only  4  per  cent.  On  the  other  hand,  a  series 
of  one  hundred  cases  of  streptococcic  infection  collected 
from  various  sources  by  the  American  Gyna;cological  Society 
yielded  a  mortality  of  nearly  30  per  cent.  Lea  states  the 
general  mortality,  including  mild  cases,  to  b-  about  10  per 
cent.,  but  in  severe  cases  it  is  probably  as  high  as  65  to  70 
per  cent.  The  prompt  recognition  of  the  condition,  and  the 
prompt  adoption  of  suitable  treatment,  will  always  favour- 
ably influence  the  patient's  chances  of  recovery. 
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Treatment. — The  importance  of  the  prophylaxis  ot  puer- 
peral infection  by  strict  antiseptic  routine,  by  avoidance  of 
unnecessary  examinations  or  operative  interference,  and  by 
the  careful  and  proper  management  of  the  third  stage  bf 
labour,  has  been  already  frequently  insisted  upon.  Wlien 
once  the  disease  has  manifested  itself,  treatment  must  be 
promptly  applied,  for  like  most  wound-infections,  only  in 
the  earliest  stages  can  its  spread  be  controlled.  Inasmuch 
as  the  diiferential  diagnosis  of  sapra?mia  and  septicaemia  can 
seldom  be  made  immediately,  the  initial  treatment  must 
follow  the  same  general  principles  for  all  cases,  and  will 
depend  upon  the  severity  of  the  symptoms  rather  than  the 
nature  of  the  infection. 

Mild  Type. — Temperature  101  to  102  F.  ;  no  shivering 
or  rigor  ;  headache  slight ;  uterus  large  ;  lochia  often  but 
not  always  offensive.  Such  cases  are  probably  saiinvmic, 
and  the  dose  of  toxins  absorbed  into  the  general  circulation 
is  small.  They  can  usually  be  cured  by  hot  vaginal  dtnuhing 
with  a  mild  antiseptic  (lysol,  a  teaspoonful  to  a  pint), 
ergot  in  full  doses  (ergotin,  3  grains  three  times  a  day),  and 
free  purgation.  Douching  and  the  administration  of  ergot, 
by  stimulating  the  uterine  muscle,  promote  drainage  and 
assist  the  expulsion  of  retained  dead  tissues  ;  purgation 
assists  the  elimination  of  the  absorbed  toxins.  Uterine 
drainage  is  assisted  by  keeping  the  patient  in  a  sitting 
position  as  much  as  possible.  In  two  or  three  days  the 
symptoms  will  subside. 

Severe  Type. — Temperature  103°  F.  or  higher  with  or 
without  a  rigor  ;  pulse  100  to  120  ;  headache  and  geiveral 
malaise  well  marked  ;  condition  of  lochia  unimportant,  but 
may  be  scmty  and  inoffensive,  or  profuse  and  foetid.  In  all 
such  cases  it  is  best  to  begin  the  treatment  by  careful  and 
thorough  disinfection  of  the  uterine  cavity.  It  will  be 
remembered  that  in  saprsemia  the  chief  focus  of  infection  is 
the  wall  of  the  uterus,  which  shows  the  changes  described  as 
putrid  endometritis.  This  can  only  be  adequately  dealt  with 
by  clearing  all  debris  out  of  the  uterus,  and  thoroughly 
douching  the  uterine  cavity  with  a  large  quantity  of  a 
suitable  antiseptic  solution. 

In  clearing  out  the  uterus,  an  anaesthetic,  although  not 
always  necessary,  is  desirable,  because  it  allows  of  the  opera- 
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tion  being  more  thoroughly  performed.  The  patient  should 
be  placed  in  the  modified  lithotomy  position,  and  the  operator 
should  protect  his  own  hands  from  infection  by  wearing 
sterilised  rubber  gloves.  A  swab  for  bacteriological  diag- 
nosis should  be  first  taken  in  the  manner  already  described. 
Mechanical  dilatation  of  the  cervix  is  never  required 
during  the  first  week  of  'he  puerperium.  After  thoroughly 
douching  and  swabbing  the  vulva  and  vagina,  one  or  two 
fingers  can  be  passed  directly  into  the  uterus,  and  the  walls 
carefully  scraped  with  the  protected  finger-tip  until  all 
debris  has  been  removed.  Pieces  of  adherent  membrane  or 
placenta  may  be  encountered,  the  separation  of  which  will 
cause  fairly  free  bleeding.  A  blunt  wire  curette  (Fig.  273) 
may  be  used  for  scraping  the  walls,  but  the  ordinary  sharp 
curette  should  not  be  employed  dunng  the  first  week  of  the 
puerperium  ;  thLs  instrument  removes  too  much  of  the  soft 


Fi(i.  273.— IJlunt  Curette. 


uterine  wall,  destroys  the  protective  leucocytic  zone,  and 
opens  up  fresh  channels  through  which  generalised  infection 
may  occur.  It  may  also  very  easily  perforate  the  uterine 
wall.  It  is  of  little  use  to  douche  the  uterus  without  first 
clearing  the  walls  in  this  way,  for  douching  alone  will  not 
detach  adherent  fragments  of  placenta  or  membrane. 

The  uterine  cavity  should  then  be  douched  witli  3  or  4 
pmts  of  a  hot  antiseptic  solution  (115"  F.).  Solutions  in 
common  use  for  this  purpose  are  lysol,  izal,  cyllin  (-,ss  to 
Oj),  or  tincture  of  iodine  (5j  to  Oj).  or  carbolic  acid  (1  in 
60),  or  biniodide  or  perchloride  of  mercury  (1  in  4.000)  ;  if 
the  latter  is  employed  a  quart  of  normal,  sterile,  saline  solu- 
tion, or  plain  boiled  water,  should  be  used  immediately 
afterwards  to  wash  out  any  excess  of  the  mercurial  solution 
which  migiit  otherwise  reff^in  in  the  uterus,  and  become 
absorbed.  If  this  precaution  is  adopted  there  is  no  risk  of 
mercurial    poisoning.     Probably    the    most    useful    of    all 
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solutions  for  intra-uterine  douching  in  sepsis  is  a  dilute 
solution  of  peroxide  of  hydrogen  (about  5  volumes).  This  is 
absolutely  non-toxic,  and  its  deodorant  power  is  much 
greater  than  that  of  the  usual  antiseptics,  while  its  bacteri- 
cidal strength  is  at  any  rate  equal  to  them.  It  is  uimecessary 
to  douche  the  uterus  frequently,  all  that  is  pra(  ticable  will 
be  accomplished  by  a  single  douching  if  the  uterim^  cavity  has 
first  been  cleared  out.  The  action  of  the  intra-utetine  douche 
is  chiefly  mechanical,  its  bactericidal  powers  being  probably 
very  small.  In  douching  the  uterine  cavity  ii  long  glass 
nozzle  with  a  grooved  return  channel,  such  as  that  shown 
in  Fig.  274,  should  be  employed,  or  one  of  pewter,  which  is 
unbreakable  and  can  be  bent  to  any  required  shape,  may  bt 
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Fig.  274.- 


-Glass  Iiitra-uterine  Douche  Nozzle,  grooved  to  allow  a 
return  flow. 


preferred  ;  it  can  be  sterilised  by  boiling.  Care  should  be 
taken  to  maintain  full  uterine  retraction  afterwards  by  the 
administration  of  ergot  in  full  doses  ;  retention  of  clot  from 
the  oozing  surfaces  will  thus  be  prevented. 

Before  exploring  the  uteruie  cavity,  lacerations  of  the 
lower  part  of  the  genital  tract  should  be  looked  for  and  their 
condition  carefully  noted.  They  will  usually  be  found  un- 
healthy, with  more  or  less  sloughing  ;  they  should  be  care- 
fully cleansed  by  swabbing,  and  then  freely  painted  with 
pure  carbolic  acid. 

If  the  ease  is  one  of  simple  saprfemia,  this  treatment, 
combined  with  the  administration  of  purgatives,  in  most 
cases  rapidly  cures  the  patient.  Temperature  and  pulse 
fall  to  normal  in  two  or  three  days,  or  even  sooner,  as  the 
toxins  are  eliminated  ;  reduction  in  size  of  the  uterus  takes 
place  ;    the  lochia  become  once  more  odourless  and  usually 
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very  scanty  in  amount.  No  further  local  treatment  is  then 
required  except  that  the  vagina  should  be  douched  twice 
daily  for  several  days.  Complete  failure  of  this  treatment 
indicates  that  generalisation  of  the  septic  process  has 
occu  red.  Occasionally  cases  are  met  with  in  which  con- 
siderable-sized pieces  of  putrid  placental  tissue  are  found 
in  the  uterus,  associated  with  severe  symptoms  of  infection. 
The  removal  of  such  placental  remains  by  mechanical  means 
is  often  accompanied  bj  vere  bleeding  and  followed  by 
great  exacerbation  of  the  nymptoms,  the  explanation  being 
that  laceration  of  vessels  allows  of  the  rapid  entrance  into 
the  circulation  of  large  doses  of  toxic  materials,  and  of  the 
general  dissemination  of  organisms  by  the  blood  stream. 
Accordingly,  some  teachers  advise  that  such  cases  should 
not  be  dealt  with  by  operative  measures  at  all,  but  the 
spontaneous  separation  of  the  placental  tissues  should  be 
awaited,  loose  pieces  being  removed  by  irrigation.  Fre- 
quently, however,  severe  recurrent  attacks  of  bleeding  occur 
in  such  cases,  and  the  removal  of  the  placental  remains  is 
the  wiser  course  in  all  cases.  The  operator  should  use 
blunt  instruments  only,  and  freely  douche  the  uterus  after- 
wards. A  septic  uterus  should  of  course  never  be  packed, 
neither  should  strong  antiseptics  capable  of  exerting  a 
caustic  action  on  the  uterine  wall  be  employed.  Such  an 
effect  reduces  the  vitaUty  of  the  uterine  tissues,  and  diminishes 
their  power  of  resisting  the  spread  of  the  infection. 

When  it  appears  probable  that  the  case  is  one  of  septi- 
csemia,  three  lines  of  treatment  are  available — viz.,  (a)specific, 
(h)  general,  and  (c)  surgical. 

(a)  Specific  Treatment. — The  specific  treatment  of  aii 
infective  process  consists  in  an  attempt  to  establish  arti- 
ficially a  condition  of  immunisation  against  the  particular 
infective  agent  present.  Immunity  is  attained  by  the  intro- 
duction of  certain  organic  substances  which  are  antagonistic 
or  antidotal  to  the  infective  bacteria  themselves,  or  to  the 
toxins  which  they  produce.  This  imitates  the  natural 
processes,  in  which  spontaneous  recovery  from  an  infection 
is  the  result  of  the  dc«tnj  tinn  of  the  infective  organisms  and 
their  toxins  by  '  anti-bodies  '  produced  by  the  tissues  of  the 
host.  The  condition  of  immunity  thus  produced  may  be 
maintained  for  more  or  less  prolonged  periods,   and  this 
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will  enable  the  body  to  resist  successfully  any  fresh  infection 
of  the  sany  nature.  The  process  of  artificial  immunisation 
may  be  attemptcl  in  one  of  two  ways  :  (1)  Fully  formed 
anti-bodies  may  be  introduced  derived  from  the  blood  of  an 
animal  which  has  just  recovered  from  the  same  infection  and 
is  therefore  immune  :  the  various  anfitoxic  mra  are  of  this 
nature.  Most  of  them  act  by  destroying  the  bacrteria  them- 
selves which  are  growing  in  the  tissues  of  the  body  ;  others 
act  by  destroying  or  neutralising  the  toxins  which  these 
organisms  have  produced.  (2)  An  artificial  pure  culture  may 
be  made  of  the  infective  organisms  obtained  from  the  fluids 
of  the  patient.  From  the  artificial  culture  thus  obtained  a 
standardised  emulsion  is  prepared  containing  a  known 
number  of  bacteria  per  cubic  centimetre  ;  the  organisms  are 
then  destroyed  by  heat,  the  emulsion  being  thus  rendered 
sterile.  The  injection  of  these  dead  bacteria  into  the  tissues 
of  the  host  stimulates  the  natural  production  of  certain  pro- 
tective materials  in  the  blood  (opsonins),  and  thus  increases 
the  power  of  the  body  to  overcome  the  infective  process. 
All  mccines  are  of  this  description. 

Antitoxic  sera  can  at  present  be  obtained  for  strepto- 
coccic, staphylococcic,  and  bacillus  coli  infections  or  for 
combinations  of  these  organisms  ;  for  the  numerous  other 
organisms  which  may  be  concerned  in  producing  puerperal 
infection  i)hysiological  antidotes  are  not  available,  with  the 
exception  of  the  diphtheritic  and  the  typhoid  bacilli.  It  is 
generally  believed  that  streptococci  are  the  most  virulent 
of  the  pyogenic  cocci,  and  antistreptococcic  serum  has  accord- 
ingly been  freely  used  in  puerperal  septicasmia,  even  when 
a  bacteriological  diagnosis  has  not  been  made.  The  results 
of  its  use  have  l)ecn,  on  the  whole,  unsatisfactory.  This  is 
probably  to  be  attributed  in  part  to  the  fact  that  .strepto- 
cocci are  not  always  the  infecting  organisms,  and  in  part  to 
the  fact  that  there  are  many  different  sub-species  of  strepto- 
cocci, each  requiring  its  own  antitoxin  ;  it  is  therefore 
difficult  to  prejjare  a  .serum  which  will  efficiently  antagonise 
the  species  which  may  chance  to  be  present  in  any  particular 
case.  An  attempt  to  do  so  h.as  been  made  in  the  preparation 
of  the  polyvalent  serum,  which  is  lAtained  from  an  admixture 
of  various  .species  of  streptococci.  In  applying  this  treat- 
ment, exact  bacteriological  diagnosi.<=  is  obviously  of  great 
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importaiuo.  In  the  rare  c•aHe^s  which  appear  to  be  due  to 
tlie  diphtheria  or  typhoid  bacilli,  the  special  seja  of  these 
organiHin.s  may  be  administered. 

Antistreptococcic  serum  should  be  given  by  subcutaneous 
injection  in  the  abdominal  wail  or  the  thigh.  The  glass 
syringe  used  should  be  carefully  boiled,  and  the  strictest 
antiseptic  precautions  employed  in  regard  to  the  preparation 
of  the  skin,  etc.  The  first  dose  administered  should  be  at 
least  1")  cubic  centimetres,  which  may  be  repeated  every 
twelve  hours  for  several  days  ;  larger  doses  have  been 
frequently  given  without  ill-effects.  Improvement  is  indi- 
cated by  fall  of  temperature  and  pulse,  cleaning  of  the  tongue, 
and  amelioration  of  the  general  symptoms.  If  no  improve- 
ment follows,  it  is  useless  to  persist.  Its  injection  in  similar 
dose  into  foci  of  infection,  such  as  pelvic  inflammatory 
effusions,  has  also  been  recommended. 

Vaccine  Treatment  is  not  so  simple,  and  appears  to  require 
more  exact  observation  than  serum  treatment.  According 
to  Sir  Almroth  Wright,  estimation  of  the  opsonic  iiuiex.  i.e., 
the  proportion  of  the  protective  substances  present,  should  be 
carried  out  at  regular  intervals  during  this  treatment.  This 
is  not,  however,  regarded  as  necessary  by  all  bacteriologists. 
The  vaccine  is  supplied  in  sealed  glass  (apsules,  each  con- 
taining a  certain  number  (estimated)  of  bacteria.  It  should 
be  given  with  the  same  strict  antiseptic  precautions  as  the 
serum.  The  initial  dose  should  be  a  small  one  in  a  case  of 
puerperal  septicajmia,  e.9. 5,000,000 ;  this  dose  may  be  repeated 
at  intervals  of  three  or  four  days  and  gradually  increased  up 
to  30,000,000  or  40,000,000  if  improvement  follows  and  the 
reaction  is  not  too  marked.  The  preparation  of  a  vaccine 
requires  an  expert  bacteriologist,  and  as  it  involves  con- 
siderable expense  it  is  at  present  only  available  under  very 
restricted  conditions. 

Re.sults  of  Specific  Treatment. — Antitoxic  sera  have  now 
been  freely  used  for  several  years,  and  it  must  be  admitted 
that  the  results  are  disappointing.  While  no  harm  appears 
to  follow,  it  cannot  be  said  that  these  remedies  have  been 
shown  to  exert  a  decided  influence  iu  diminisriing  either  the 
length  or  the  severity  of  the  infective  process.  Very  favour- 
able results  have  recently  been  reported  by  treatment  with 
an  autogenous  vaccine  obtained  from  cultures  of  the  uterine 
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luchia  in  a  soiit's  of  iiiiu-ty-six  eases  by  Western.  Kmtlier 
observations  are.  however,  re<iuire(l  before  tlie  ciuestion  can 
bo  regarded  as  definitely  settled.  Ii  seems  desirable,  how- 
ever, to  make  u.se  of   both  vaccines  and   anfito.xins  when 

possible  in  all  severe  ejis .\act  bacteriological  diagnosis 

of  the  nature  of  the  infection  having  been  first  made. 

(b)  Gent  ml  Treatment.- -Food  shouhl  \w  mostly  fluid,  and 
milk  naturally  forms  the  most  important  it<>m  ;  ;{  to  4 
pints  are  often  nadily  taken  even  by  jiatients  who  are  seri- 
ously ill.  Meat  extracts,  soups  and  jellies  may  be  added. 
Alcohol  is  not  required  in  mild  cases  and  is  undesirable  in 
large  doses  owing  to  its  depressant  action  on  the  heart.  In 
small  doses  it  does  good  when  tl.ere  is  difficidty  in  getting 
the  patient  to  take  sufficient  n.urishment.  If  f-  '.owels 
are  constipated  a  mild  aperient  should  be  given  •  thcr 
night  ;  moderate  diarrhoea  may  be  allowed  to  continue 
unchecked  ;  .severe  diarrhcea  should  be  controlled  by  adminis- 
tering starch  and  opium  enemata.  Pyrexia  should  not  bo 
directly  treated  unless  the  temperature  rises  over  104'  F. 
Antipyretics  should  not  be  given,  but  the  use  of  the  wet  pack 
or  tepid  sponging  may  be  relied  upon  when  necessary.  Sleep- 
lessness when  present  should  be  controlled  by  hypnotics,  such 
as  veronal  or  sulphonal  in  doses  of  7  to  10  grains,  which 
may  be  given  every  night  for  a  time  if  reciuired.  Sub- 
cutaneous saline  transfusion  stimultxtes  leucocytosis  and 
phagocytosis,  and  promotes  elimination  by  the  skin  and 
kidneys.  It  may  therefore  bo  employed  with  advantage  in 
the  acute  stages,  a  pint  of  fluid  being  introduced  twice  a 
day  for  several  days  ;  or  a  graduated  continuous  rectal 
injection  may  be  used  for  several  hours  a  day. 

(c)  Surgical  Trm^wew/.— Attempts  have  been  made  in 
recent  years  to  show  that  removal  of  the  uterus  is  capable  of 
favourably  influencing  the  course  of  severe  cases  of  puerperal 
.■septicaemia.  Advocates  of  tliis  operation  contend  that  as 
the  uterus  is  the  chief,  if  not  the  sole,  focus  of  infection,  its 
removal  will  arrest  the  continuous  pas.sage  into  the  circu- 
lation of  fresh  organisms  and  toxins,  produced  by  the 
active  bactc-ri;il  development  pioi.-cdiug  ui  il.  IL  i>,  how- 
ever, certain  that  in  seven«  ca.ses  of  septica-mia  widespread 
dissemination  of  organism-  vvhicli  nmltiply  in  the  lymph  or 
blood  streams  has  already  occurred  ;    removal  of  the  utern - 
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under  such  circumstances  cannot  arrest,  although  it  may 
modify,  the  general  infective  process,  and  therefore  is  not 
to  be  regarded  as  a  radical  operation.  The  latter  view  is 
upheld  by  the  unfavourable  results  of  this  operation,  for  up 
to  the  present  it  has  not  been  shown  to  increase  the  patient  s 
chances  of  recovery.  In  the  absence  of  local  pelvic  lesions 
this  operation  should  not  be  performed,  but  when  an  infected 
fibroid  tumour  is  present,  when  the  uterus  has  been  ruptured 
or  perforated,  or  when  there  is  evidence  of  abscess  forma- 
tion in  the  uterine  wall,  the  removal  of  the  uterus  may  be 

necessary.  w       r         * 

2    General  Puerperal  Peritonitis.-The  results  of  post- 
mortem examinations  show  that  this  condition  i.  infrequent. 
Some   of   the   symptoms  of   general  peritonitis-e.y..  con- 
tinuous vomiting,  meteorism,  irregular  pyrexia,  and  a  rapid 
small  pulse-are  met  with  in  puerperal  septicemia.     Ihe 
clinical    diagnosis   of  general  peritonitis  may  accordingly 
present  unusual  difficulties  in  cases  of  puerperal  infection     A 
systematic  description  of  the  clinical  features  of  this  affection 
is  unnecessary  in  a  text-book  of  midwifery,  for  it  differs  little 
from  general  peritonitis  due  to  surgical  causes,  the  distinctive 
symptoms  being  abdominal  pain  and  rapidly  increasing  dis- 
tension accompanied  by  nausea  and  vomiting,  the  latter 
sometimes  persistent.     The   prognosis  is  very  serious    but 
free  drainage,  suprapubic,  vaginal,  and  lumbar,  shou  (1  be 
established    as    soon    as    the   diagnosis   is   made,  ami   tlie 
same  general  and  specific  trecdment  applied  as  in  cases  ot 

septica?mia.  .,   ,   ^      ,  t 

3    Local  Pelvic  Inflammation.-A  well-defined  group  of 
cases  of  puerperal  infection  may  be  recognised,  of  which  the 
main  feature  is  the  presence  of  pelvic  infiammatory  lesions- 
i  e    of  course,  lesions  outside  the  uterus.     In  such  cases  the 
inrtammatorv  process  is  seldom  limited  to  a  single  tissue  or 
a  single  org'an,  vet  it  ordinarily  manifests  itself  chiefly  m 
either  the  pelvic  peritoneum,  the  pelvic  cellular  /«**;;«,  or  the 
nterine  appendage..     Thus,   with   pelvic  cellulitis  more  or 
less  peritonitis  is  usually  found  as  an  accompamment,  whi  t 
with  pelvic  peritonitis  the  Fallopian  tubes  and  ovaries  are 
necessarily   implicated   to   a   greater   or   less   extent       ilie 
relative   frequency    of    occurrence    of   this    group    of    loca 
puerperal  infections  is  probably  not  more  than  1  in  10  ot  all 
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cases.  The  original  focus  of  infection  is,  in  almost  all  cases, 
the  uterus  ;  thence  the  process  spreads  by  direct  continuity 
through  the  Fallopian  tubes  to  the  pelvic  peritoneum,  or 
through  a  cervical  tear  to  the  cellular  tissue  ;  or  it  may 
spread  through  the  lymphatics  of  the  uninjured  cervix  to  the 
cellular  tissue  ;  or  through  the  lymphatics  of  the  uterine 
wall  to  the  peritoneum.  Occasionally  the  veins  appear  to 
be  the  chief  channels  of  infection,  and  a  spreading  phlebitis 
occurs  which  may  pass  downwards  to  the  femoral  vein,  or 
upwards  to  the  inferior  vena  cava.  The  comparative 
rarity  with  which  localised  pelvic  inflammation  follows 
uterine  infection  is  probably  due,  in  some  way,  to  the  pro- 
t  ction  afforded  by  the  zone  of  leucocytic  activity  in  the 
affected  uterine  wall  (see  p.  573). 

Common  Features. — Cases  of  puerperal  pelvic  inflamma- 
tion are  probably  due  to  pyogenic  organisms  of  somewhat 
attenuated  virulence,  or  to  auto-infection  by  the  diplococcus 
gonorrhoeaj  ;  sometimes  also  to  bowel  infection  by  the 
bacillus  coli  communis.  It  is  usually  stated  that  they  are 
characterised  by  a  late  onset,  but  this  is  not  strictly  accurate. 
Severe  symptoms  do  not  as  a  rule  appear  earlier  than  the 
latter  half  of  the  first  week — i.e.,  about  the  fifth  or  sixth  day, 
but  slight  symptoms  of  uterine  infection,  often  overlooked, 
are  almost  always  present  earlier  than  this.  When  such 
symptoms  as  moderate  elevation  of  temperature  and  decom- 
position of  the  lochia  air  disregarded,  the  real  onset  of  the 
disease  is  naturally  misunderstood.  It  is  quite  possible  that 
if  due  heed  were  paid  to  the  significance  of  these  symptoms 
in  such  cases,  the  appearance  of  the  local  inflammation  might 
be  altogether  prevented  by  early  and  appropriate  treatment. 
A  rigor  often  occurs,  and  pelvic  pain,  practically  unknown 
in  sapra'mia  and  septica'mia,  is  a  prominent  symptom  of 
the  onset  of  some  of  these  affections.  Their  general  course 
is  prolonged,  localised  suppuration  is  not  uncommon,  but  a 
fatal  termination  is  rare.  Mild  cases,  not  marked  by  an 
acute  onset,  are  probably  of  frequent  occurrence,  and, 
being  overlooked  or  inadequately  treated,  pass  into  the  phase 
of  chronic  pelvic  inflammation  so  often  met  with  in  parous 
women  of  all  classes  of  life. 

Pelvic  Cellulitis  (synonyms  :  Parametritis,  Broad-liga- 
ment I'hlegmon). — Systematic  descriptions  of  this  affection 
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are  usually  given  in  text-books  of  gynecology  ;  a  few  points 
only  require  notice  in  the  present  connection 

An  extensive  cellulitic  effusion  forms  a  hard  immovable, 
non-tender  swelling  which  may  fill  the  entire  pelvis  and  sur- 
round the  uterus  ;  or  may  be  limited  to.  or  chiefly  apparent 
in    one  or  other  broad  ligament.     In  the  former  case  the 
position  of  the  uterus  is  unaltered  ;   in  the  latter  the  uterus 
L  displaced  to  the  unaffected  side.     In  the  early  stages 
when  the  amount,  of  effusion  is  small,  the  swelling,  being 
lateral  in  position  and  not  immovable,  is  difficult  to  dis- 
tinguish from  an  inflamed  tube  and  ovary.     After  a  few  days 
the  characteristic  spread  of  a  cellulitic  effusion  clears  up    he 
diagnosis.     Spreading   along  the  cellular  tissue  planes  the 
effusion  may  pass  upwards  to  the  iliac  fossa  and  the  abdo- 
minal  wall,    forming    a    swelling   palpable   by    abdominal 
examination  above  the  inner  half  of  Pouparfs  ligament,  or 
may  track  upwards  along  the  iliopsoas  muscle  to  the  region 

of  the  kidney.  ,     .     ,         a    ,..y.inU 

In  some  cases  a  small  effusion  only  is  formed,  which 
occurs   clinically   as  an     ill-defined,   firm   swelling,   placed 
laterally  to  the  uterus,  and  showing  a  limited  amount  ot 
mobility  ;   this  usually  subsides  in  from  one  to  two  weeks  ; 
a  more  extensive  swelling  usually  persists  for  several  weeks, 
but  even  those  of  large  size  as  a  rule  ultimately  become 
absorbed.     Sometimes    suppuration    occurs,    indicated    by 
sharp  irregular  rises  of  temperature,  rigors,  exacerbation 
of  pain,  and  marked  increase  in  the  degree  of  leucocytosis- 
always  present  in  pelvic  inflammation.     Cellulitic  abscesses 
usually  point  either  above  Pouparfs  ligament,  or  in  one  or 
other   lateral   vaginal   fornix;     more   rarely   they  rupture 
into  the  rectum  or  bladder.     Occasionally  they  pass  out  of 
the  pelvic  cavity  through  the  sciatic  or  obturator  foramen,  to 
appear  on  the  buttock  or  the  anterior  aspect  of  the  thigh.    In 
rare  cases  of  extensive  effusion  absorption  takes  place  around 
the  uterus,  leaving  the  pelvis  practically  free,  while  outlying 
parts   of   the   effusion    persist   and   ultimately    suppurate, 
forming  abscesses  in  such  situations  as  the  iliac  fossa  or  near 
the  kidney.     This  condition  has  been  named  remote  para- 

jfififfltlS  . 

Pelvic  PeriionUis  {Ptrmetritis)  aiuJ  Salpingo-oophoriti-".- 
A  peritonHir  pelvic  effusion  usually  occupies  the  pouch  of 
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Douglas  ;  it  therefore  forms  a  swelling  behind  the  uterus,  and 
when  of  large  size  it  displaces  this  organ  forwards.  It  is  of 
softer  consistence  than  a  cellulitic  effusion,  and  much  more 
tender  to  touch.  A  roof  of  matted  tissues,  comprising 
omentum  and  large  or  small  bowel,  is  formed  above  it ;  this 
roof  may  be  recognisable  as  an  abdominal  swelling  occupying 
the  hypogastrium,  tender  to  touch,  ill-defined  in  outlin..  and 
sub-resonant  on  percussion.  These  effusions  rarely  suppurate ; 
when  suppuration  does  occur  the  resulting  ab.scess  may  be 
spontaneously  evacuated  either  into  the  vagina,  the  rectum, 
or  some  other  part  of  the  bowel.  Spontaneous  absorption 
without  formation  of  pus  occurs  in  the  majority  of  cases,  and 
is  usually  more  rapid  than  in  the  case  of  cellulitis. 

Acute  tubal  or  ovarian  inflammation,  leading  to  the  rapid 
formation  of  a  pj'osalpinx  or  an  ovarian  abscess,  is  rarely  met 
with  in  the  puerperium.  Chronic  inflamm-tory  affections  t)f 
these  organs,  insidious  in  onset,  and  not  leading  immediately 
to  -Avv*:^  symptoms,  are.  however,  not  uncommon  sequels  of 
pu";  '  infection  ;  they  are  usually  OMilooked  until  the 
a{  e  of  some  complication,  or  the  chronic  ill-health  of 

th<    j         iit,  leads  her  to  seek  advice. 

ij.^.dis  may  occur  in  the  puerjjcrium  from  use  of  the 
catheter,  or  more  rarely  from  spontaneous,  ascending 
infection  per  urethram.  but  it  does  not  differ  from  the  same 
condition  as  met  with  under  other  circumstances. 

Throtnho-phlehitis.  The  occurrence  of  septic  phlebitis 
accomjjanied  by  thrombosis  in  the  deej)  uterine  veins  in 
septic  conditions  has  been  already  mentioned.  This  process 
may  spread  by  continuity  along  the  ovarian  veins  or  into 
the  iliac,  or  femoral  veins,  and  in  severe  cases  may  ascend 
into  the  inferior  vena  cava.  This  change  plays  an  important 
part  in  the  ])roduction  of  pya-mia,  and  when  localised  in  the 
femoral  or  external  iliac  vein  it  produces  one  form  of  phleg- 
masia dolens.  Acute  cases  of  j)elvic  thrombo-phlebitis  are 
characterised  clinically  by  the  occurrence  of  repeated  and 
severe  rigors  ;  in  many  mild  cases,  only  slight  rise  of  tempera- 
ture and  quickening  of  pulse  result  from  it.  Sometimes  veins 
in  distant  parts,  and  especially  the  lower  limbs,  become  thus 
affected  during  the  puerperium,  especially  if  varicose  con- 
ditions are  |neseMt.  There  is  little  doubt  that  they  ai-e  due 
to  a  mild  form  of  infection. 
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The  treatment  of  pelvic  plilebitis  is  that  of  septic  infection 
generally  ;  when  affecting  the  lower  limb  it  should  be  immo- 
bilised by  bandaging  it  lightly  to  a  pillow,  and  hot  fomenta- 
tions applied  over  the  affected  vein  until  the  pam  and  tender- 
ness disappear.  The  limb  must  be  kept  at  rest  until  the 
intravenous  clot  is  firmly  organised. 

Treit.  ent  of  Local  Pelvic  Inflammatiom.—The  general 
and  -M-^f^ific  treatment  of  scptic-emia  already  described  is 
applicable  to  these  cases  also.     Disinfection  of  the  uterine 
cavity  should  be  practised  promptly  upon  the  appearance  of 
acute  local  symptoms,  and  before  the  pelvic  inflammatory 
effusions  have  had  time  to  become  extensive.     At  periods 
later  than  this  i.>tra-uterine  treatment  is  of  little  use.     Pro- 
longed confinement  to  bed,  wi+h  careful  feeding  and  nursing, 
and  attention  to  the  daily  evacuation  of  the  bowels,  will  in 
most  cases  lead  to  the  absorption  of  the  effusion.     Collections 
of  pus  should  be  evacuated  without  delay,  the  incision  being 
made  in  the  position  indicuted  by  softening  ;   but  the  diag- 
nosis of  suppuration  is  sometimes  difficult,  for  the  abscess 
mav  form  in  a  position  inaccessible  to  clinical  examination. 
Incisions  into  cellulitic  areas  should  not  be  made  until  the 
local  signs  of  suppuration  appear.     Careful  and  repeated 
estimation  of  the  number  of  leucocytes  in  the  blood  may  be  of 
great  assistance  in  diagnosis  ;    when  the  number  present  is 
25  (»0(t  per  cubic  centimetre  or  over,  with  a  high  percentage  of 
eo.sino])hile  cells,  the  presence  of  pus  is  highly  probable. 

4.  Phlegmasia  alba  dolens  (White  Leg).— This  condition 
when  well  marked  consists  in  a  general  swelling  of  the 
affected  limb  from  the  foot  to  the  groin,  its  onset  being 
attended  bv  severe  pain,  jjvrexia,  and  general  malaise. 
Although  in  tlie  great  majority  of  cases  it  affects  the  lower 
limbs  only,  in  a  few  rare  cases  an  upper  limb  has  been  simul- 
taneously or  subsequently  attacked.  Two  varieties,  the 
thromhotk  and  himphntk,  may  be  distinguished. 

Thwvthotic  Fonn.—m  this,  the  most  frequent  form,  the 
immediate  cause  of  the  swelling  is  phlebitis  of  the  external 
iliac  or  femoral  vein,  leading  to  thrombosis,  and  obstruction 
to  the  venous  return  from  the  limb.  In  the  upper  part  of 
Scar{)as  triaiisk-  tliC  tlirombnsed  vein  can  be  readily  felt  as  a 
firm,  soni.'what  nodular  and  tender,  thick  cord.  The  swell- 
ing of  the  limb  is  due  to  rapidly  developing  cedema,  which 
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appears  first  in  the  foot  and  quickly  extends  to  the  thigli  ; 
the  swollen  parts  are  soft  and  pit  on  pressure,  and  are  at 
first  of  a  dusky  blue  rather  than  a  white  colour.  Usually  the 
femoral  vein  is  involved  by  continuous  spread  from  similarly 
affected  uterine  or  pelvic  veins  ;  sometimes,  however,  no 
evidence  of  pelvic  phlebitis  can  be  obtained  clinically.  But 
the  condition  is  almost  certainly  septic  in  all  cases,  and  strep- 
tococci have  been  found  in  the  femoral  clot  by  Widal. 
Probably  these  organisms,  circulating  in  the  blood  stream, 
may  set  up  phlebitis  in  a  remote  part,  by  attacking  the 
endothelium  of  the  vein-wall.  Slight  ca.ses  of  this  variety, 
in  which  only  the  foot  and  leg  are  affected,  are  not  un- 
common. 

Lymphatic  Form. — In  some  case.-,  no  signs  of  femoral 
thrombosis  can  be  found  ;  the  swollen  limb  has  a  tense,  white, 
glistening  appearance,  and  does  not  pit  on  pressure  ;  there 
may  be  enlarged  and  tender  lymphatic  glands  felt  in  the 
groin.  In  the  early  stages  the  skin  shows  a  slight  flush,  and 
later  on,  small  areas  of  dermatitis  or  superficial  gangrene  may 
appear.  It  is  stated  that  in  such  ca.ses  the  effused  fluid  in 
the  limb  is  not  serum  (as  in  a'dema),  but  coagulable  lymph. 
It  is  much  rarer  than  the  thrombotic  form,  and  is  probably 
due  to  lymphatic  infection  .setting  up  a  deep  cellulitis  in  the 
affected  limb.     It  is,  of  course,  .septic  in  nature. 

It  is  not  at  all  infrequent  for  ca;  es  to  be  met  with  in 
which  both  factors,  thrombosis  and  lymphatic  infection, 
occur,  giving  rise  to  swelling  of  atypical  characters. 

Although  sepsis  must  be  regarded  as  the  essential  cause 
of  j)hlegmasia,  certain  contributory  causes  must  also  be 
recognised  ;  of  these  the  most  important  is  haemorrhage 
during  or  after  labour  ;  others  are  multii)arity  and  general 
ill-health,  especially  blood  disea.ses.  The  frequency  of  phleg- 
nuisia  has  greatly  diminished  since  the  general  adoption 
of  antiseptic  principles  in  the  practice  of  midwifery. 

Clinical  Features. — A  more  or  less  acute  onset  is  charac- 
teristic of  this  affection.  It  occurs  in  the  great  majority  of 
cases  in  the  latter  half  of  the  second  week  of  the  })uerperium 
(tenth  to  fourteenth  day),  although  it  may  appear  as  early  as 
the  sixth  or  as  late  as  the  thirtieth  day.  ^\cute  pain  is  felt 
in  the  affected  limb,  and  the  temperature  may  rise  rapidly  to 
l(t2"  or  104'  F.  ;  slight  shivering  or  sometinu's  a  well-marked 
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rigor  may  accompany  these  symptoms.  There  has  often 
been  a  certain  amount  of  pyrexia  during  the  first  puerperal 
week,  as  is  the  case  with  the  local  pelvic  inflammations — i.e. 
asepsis  has  not  been  successfully  maintained  (Fig.  275).  The 
acute  pain  and  the  fever  last  from  three  or  four  days  in  a 
mild  case,  to  ten  or  twelve  days  in  a  severe  one  ;  then  both 
subside  concurrently.  In  the  thrombotic  form,  tenderness 
and  induration  will  be  found  along  the  line  of  the  femoral 
vein.  The  affected  limb  is  immobile  as  if  from  paralysis,  and 
frequently  the  presence  of  fluid  can  be  detected  in  the  knee- 
joint.  The  temperature  of  the  affected  limb  is  about  half 
a  degree  higher  than  that  of  the  sound  one.  The  left  leg  is 
much  more  commonly  affected  than  the  right  ;  this  is  no 
doubt  due  to  the  preponderating  frequency  of  the  first  posi- 
tion of  the  vertex,  which  makes  cervical  laceration  much 
more  common  on  the  left  than  on  the  right  side,  and  pre- 
disposes to  infection  of  the  left  broad  ligament,  its  vessels 
and  lymphatics.  Both  limbs  are  affected  in  about  one-third 
of  the  cases,  but  almost  always  consecutively  after  an  interval 
of  one  or  two  weeks,  a  simultaneous  onset  of  the  disease  in 
both  limbs  being  extremely  rare.  From  recent  statistics  it 
appears  that  phlegmasia  occurs  about  once  in  four  hundred 
cases  of  labour.  Cases  in  which  the  upper  limb  becomes 
affected  are  very  uncommon. 

Treafmenf. — Treatment  should  be  chiefly  directed  tc 
immobilisation  of  the  affected  limb,  and  the  relief  of  ti.e 
local  pain.  Alnio.st  the  only  risk  attending  the  disease  is 
pulmonarj-  embolism  from  detachment  of  a  portion  of  blood- 
clot  from  the  thrombo.sed  vein.  To  prevent  the  occurrence 
of  this  accident  the  limb  should  be  slung  in  a  oradle.  or  laid 
upon  pillows  and  immobilised  by  placing  heavy  sandbags  in 
contact  with  it  on  either  side,  from  the  hip  down  to  the  foot. 
Voluntary  movement  must  not  be  allowed  for  fourteen  days 
after  the  cessation  of  pain  and  all  febrile  symptoms.  Many 
weeks  or  even  months  may  elapse  before  all  the  swelling  has 
disappeared  from  the  limb,  and  a  certain  amount  of  pain 
and  stiffness  on  movement  may  persist  for  even  longer 
jK'riods.  I'ain  is  best  relieved  by  the  apphcation  of  moist 
heat,  in  tJif  ff)rni  of  hot  fomentations,  or  by  freely  paint- 
ing the  line  of  the  vein  with  tincture  of  belladonna.  After 
the  pain  lias  disajipeared  the  limb  must  be  kept  carefully 
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wrapped  up  in  cotton  wool,  and  shielded  from  pressure  with 
a  '  cage."  In  cases  of  unusually  acute  onset  attended  with 
a  rigor,  antistreptococcic  serum  may  be  employed.  The 
administration  of  citric  acid  in  ten-grain  doses  three  times 
daily  is  believed  to  retard  the  spread  of  the  clot  by 
diminishing  the  coagulability  of  the  blood.  Massage  is 
useful  in  the  later  stages  when  pain  and  swelling  persist. 

Pyaemia  is  a  form  of  septicemic  infection  characterised 
by  extensive  thrombo-phlebitis  in  tho  pelvic  veins,  lead- 
ing to  the  formation  of  multii)le  infective  emboli,  from 
which  secondary  infective  foci  may  be  carried  to  the  heart, 
the  lungs,  the  abdominal  vi.scera,  the  joints,  the  synovial 
membranes,  etc.  The  emboli  may  consist  of  minute  j)ortions 
of  infected  clot  which  have  become  detached,  or  of  aggrega- 
tions of  bacteria.  The  organisms  concerned  are  those  which 
may  also  be  met  with  in  septiciemia.  In  all  probability  they 
are  of  somewhat  attenuated  virulence,  as  pyatnia  is  some- 
what later  in  its  appearance,  and  also  runs  a  more  [)rotracted 
course,  than  septica'mia. 

The  thrombo-phlebitic  changes  begin  in  the  uterine  or 
ovarian  veins,  whence  they  spread  to  the  external  and 
internal  iliac  veins,  and  ultimately  to  the  inferior  vena 
cava  :  in  the  case  of  the  ovarian  veins  the  infection  sjjrcads 
directly  to  the  renal  vein  on  the  left,  the  inferior  vena  cava 
on  the  right.  The  uterine  and  iliac  veins  are  found  aifected 
at  autopsies  much  more  frequently  than  the  ovarian  veins. 

The  embolic  complications  wiiich  may  occur  in  the  course 
of  pyaemia  lead  to  such  varied  conditions  as  ulcerative 
endocarditis,  multiple  pulmonary  absces.ses,  hepatic  and 
s])lenic  abscesses,  pyelitis,  and  joint  effusions,  either  serous 
or  supj)urative. 

The  records  of  autopsies  on  women  who  have  died  from 
])uerperal  .septic  diseases  appear  to  show  that  this  form  of 
.sepsis  is  frequent,  for  thrombo-phlebitic  changes  are  evident 
in  from  30  to  .">(>  j)er  cent,  of  such  cases  (Lea). 

Treatment. — The  specific  and  general  treatment  already 
described  for  ca.ses  of  septicaemia  are  to  be  made  u.se  of  in 
pya'mia  also.  Within  recent  years  an  attempt  has  been 
made  to  limit  the  spread  of  venous  infection  i)y  surgical 
means. 

Ligature  or  Excision  of  Ptlric    Veins. — During  the  hut 
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eight  or  nine  years  certain  cases  of  pyaemia  associated  with 
pelvic   thrombo-phlel)itis   have   been  treated   by  this  pro- 
cedure which  is  based  upon  the  operation  of  excision  of  the 
external  jugular  v>  'n  for  aural  pyemia.     The  operation  is 
naturally  severe,  and  cannot  be  undertaken  with  any  hope 
of   success  except   in  the  early   stages,   while   the  general 
condition  of  the  patient  is  good  and  there  are  no  signs  of  the 
formation  of  embolic  metastases.     If  there  is  marked  cedema 
of  the  lower  extremity,   the  thrombosis  is  probably  too 
extensive  to  be  controlled  by  these  operations.     The  vessels 
may  be  exposed  either  by  an  extra-peritoneal  or  an  intra- 
peritoneal incision,  the  latter  being  preferred,  as  the  affected 
vessels    cannot    be    sufficiently   exposed    by    the    former. 
Further,  thrombotic  changes  may  be  found  in  the  vessels  of 
both  sides,  and  free  access  to  the  whole  of  the  pelvis  is  then 
required. 

A  practical  difficulty  in  the  application  of  this  operation 
is  the  question  of  diagnosis.  Recognition  of  thrombo- 
phlebitic  changes  in  the  pelvis  by  vaginal  examination  is 
by  no  means  certain,  and  these  changes  are  not  invariably 
found  in  cases  which  are  clinically  pyaemic.  And  further, 
it  is  not  practicable  in  all  cases  to  tie  off  or  remove  the 
affected  veins  owing  to  the  extent  of  vessel  involved  ;  yet 
the  extent  of  the  lesion  camiot  be  gauged  without  exposing 
the  veins  affected. 

It  is  impossible  in  the  meantime  to  estimate  the  value 
of  this  operation  ;  of  some  fifty  to  sixty  recorded  cases  the 
mortality  has  been  40  per  cent.  (Lea),  but  it  must  be  assumed 
that  many  of  these  were  acute  cases  in  which  recovery  was 
hardly  to  be  expected.  Further  experience  is  necessary 
before  it  can  be  decided  whether  or  not  this  operation  will 
prove  to  be  of  real  value. 


Inflammation  of  the  Mammary  Glands 
(Mastitis,  Mammary  Abscess) 

Tnless  proper  precautions  are  observed  during  the  pro- 
cess of  suckling,  the  mamma;  may  become  infected  by 
various  pathogenic  and  pyogenic  organisms  which  gain  access 
to  it  \isually  through  superficial  skin-cracks,  or  sometimes, 
possibly,  through  the  ducts  which  open  upon   the  nii)ple. 
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Bacteriological  observations  show  that  bacteria  are  present 
in  human  milk  in   86  per  cent,  of  pregnant  and   91   per 
cent,  of  lying-in  women.    Some  bacteriologists  have  stated 
that  staphylococci  can  often  be  found  in  the  milk-ducts  of 
healthy  nursing  women  when  the  glands  appear  to  be  normal. 
It  seems  probable,  therefore,  that  the  importance  assigned  by 
clinical  observations  to  nipple-cracks  in  the  production  of 
mastitis  has  not  been  over-estimated  ;  for  if  these  organisms 
may  occur  in  the  milk-ducts  without  causing  inflammation, 
it   must  be  their  entrance  into  the  '   -nphatics  through  a 
wound  of  the  surface  which  sets  up  the  process.     The  physio- 
logical engorgement  of  the  breast  at  the  beginning  of  lacta- 
tion, which  reaches  its  height  on  the  fourth  day,  does  not 
lead  to  mastitis  unless  infection  also  occurs  tiirough  one  of 
the  channels  ju.st  indicated.     The  inflammation  may  occur 
(1)  in  the  .subcutaneous  cellular  tissue — usually  under  or 
near  the  areola  {pre-mammary  abscess)  ;   (2)  in  the  substance 
of  the  gland  [intm-rnammary  abscess) ;  (3)  in  the  sub-glandular 
connective  tissue  (retro-mammary  abscess)  ;    the  last-named 
variety  seldom  follows  infection  through  the  nipple,  but 
usually  results  from  empyaema,  or  disease  of  the  ribs.     The 
foci  of  infection  are  often  multiple  ;  suppuration  frequently 
but  not  invariably  occurs,  j nd  ab.scesses  sometimes  form  in 
more  than  one.  or  even  ii/    til  three,  of  the  localities  just 
indicated.     Mastitis  may  occur  during  pregnancy,  but  this 
is  rare  ;   in  the  puerperium  it  most  commonly  occurs  during 
the  first  two  or  three  weeks,  but  may  be  met  with  much  later 
than  this. 

The  onset  of  mastitis  is  attended  with  diffused  redness  and 
severe  pain  in  the  affected  gland,  a  rapid  rise  of  tempera- 
ture, headache,  and  other  signs  of  general  malaise  ;  then  a 
firm  and  very  tender  swelling  appears  at  some  part  of  the 
glanfl.  Suppuration  may  be  attended  by  rigors,  and  the 
usual  local  signs— softening  of  the  inflamed  area,  with  oedema 
of  the  skin,  or  redness  and  tension  if  the  abscess  is  super- 
ficial. A  pre-mammary  abscess  sometimes  opens  spon- 
taneously upon  the  surface  or  into  a  large  milk  duct,  leading 
to  the  discharge  of  pus  through  the  nipple.  Sometimes 
both  glands  are  affected,  but  seldom  simultaneously,  the 
second  })rol)a})ly  becoming  directly  infected  from  the  first 
through  suckling  or  through  lack  of  surgical  cleanliness. 
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Treatment. — The  prophylaxis  of  mammary  inflarninatioii 
consistH  in  the  proper  management  of  the  breasts  tluring 
pregnancy  and  suckling,  which  has  been  already  described. 
When  nipple-cracks  arc  promptly  and  thoroughly  treated, 
mastitis  very  seldom  ensues.     If,  owing  to  the  death  of  the 
child  or  for  any  other  reason,  the  mother  does  not  sut;kle, 
the  nipples  should  be  carefully  (Hsinfected  in  t\u-  manner 
described  on  p.  561,  and  the  brec*sts  protected  h\   cotton- 
wool and  tightly  bandaged.     If  they  become  very  painful, 
the  bandage  may  be  removed  and  an  evaporating  lotion  (e.g. 
eau  de  Cologne  and  water)  employed  for  a  few  hours,  and  tlu- 
b  indage  then  re-applied,     A  saline  or  other  aperient  should 
be  given  daily  for  the  first  two  or  three  days.    Continuous 
pressure  with  the  aid  of  free  purgation  will,  as  a  rule,  quickly 
arrest  the  activity  of  the  glands.     The  local  application  of 
tincture  of  belladonna  and  the  administration  of  potassium 
iodide  are  seldom  required,  but  may  be  resorted  to  if  diflficuity 
is  experienced  in  arresting  the  .secretion. 

The  first  signs  of  inflammation  in  the   breasts  should 
at  once  be  met  by  the  following  measures  :    (1)  cassation  of 
suckling  from  the  affected  gland,  the  secretion  being  drawn 
off  as  required  with  a  breast-pump  ;   (2)  the  local  application 
of  moist  heat  (hot  fomentations),  or  preferably  of  cold  by  the 
use  of  Leiter  s  coils,  through  which  a  stream  of  iced  water  can 
be  run  ;   (3)  purgation.    If  the  breast  is  extensively  affected, 
or  if  signs  of  suppuration  occur,  suckling  must  be  entirely 
suspended,  and  the  unafitcted  gland  tightly  bandaged  under 
cotton-wool    to    secure    even    pressure.     Suckling    from    a 
suppurating  breast  must  be  strictly  forbidden,  for  the  milk 
is  probably  always  infected.     Suppurating  areas  must  be 
promptly  laid  open  when  recognised.     The  incisions  should, 
as  far  as  possible,  be  made  parallel  to  the  course  of  the  large 
milk-ducts  which  converge  upon  the  nipple.     The  abscess 
cavity  is  frequently  multilocular  and  of  irregular  shape  ; 
septa  must  be  broken  down  with  the  finger  to  ensure  etfioient 
drainage  of  all  parts  of  the  cavity,  and  a  counter-opening  at 
some  dependent  part  may  be  required.     Rubber  tubes  should 
be  used  for  the  first  few  days  and  the  cavity  washrd  out  daily 
with  an  antiseptic  solution — e.g.  carbolic-acid  lotion  !-<)(>. 
Tonics  such  as  iron  a-id  quinine  are  always  indicated  during 
convalescence,  which  may  be  prolonged  when  the  yeiieiai 
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heultli  is  uiisuti.sfactory.  'In-  fuiuioii,il  ad-tiuucy  of  the 
gland  in  asiihscquent  j)r(>,iiaii.  ^  i-  rule  i-  not  affected, 
for  the  amount  of  gland  ti-  ue  d  i.oyed  by  suppuration 
is  usually  small.  Sometime.,  howevir.  th.*  ghuid  is  >o  dis 
organised  l»y  mu'ipie  fori  ot  s\ipj)ura!  i..  fliat  it<  removal 
becomes  neccssarv. 


Puerperal  Haemorrhage  :    Secondary  Post-partum 
Haemorrhage 

Ha'morrhage  may  occur  at  almost  any  period  of  the 
puerperium.  and  may  be  due  to  a  variety  of  litttrent  con- 
ditions. In  slight  cases  it  takes  the  form  of  an  undue  amount 
of  l)iecding  during  the  first  three  lays,  luidue  prolongation  of 
the  (la'morrhagic  stage  of  the  lochia,  or  recurrence  of  bleedin, 
after  the  lochia  have  become  serous.  Such  cases  may  be 
due  (a)  to  retention  in  the  uteru<  of  a  >■  ill  portion  of 
placenta  or  chorion,  or  blood-clot  which  may  or  may  not 
become  infected  ;  (6)  to  delayed  involution  cau.-ed  by  not 
sucklmg,  or  by  general  ill-health  ;  (r)  to  uterine  conges- 
tion cau.sed  by  cardiac  or  hepatic  disease,  by  backward  dis- 
placement of  the  uterus,  by  getting  u(i  too  soon,  or  by 
con.stipation. 

In  severe  ca-ies  a  sudden  severe  haemorrhage  may  occur, 
or  there  may  l)e  continuous  blecdmg  of  moderate  b  it  not 
alarming  extent,  or  irregular  prutu.sc  losses  of  blood  Such 
cases  are  due  to  {(i)  sudden  relaxation  of  the  uteni  n  the 
first  few  days  of  the  puerperium  from  nervous  shock  h)  U 
the  separation  of  retaint  1  pieces  of  placenta  of  cons,  able 
size,  especially  if  they  become  ii'  ted  ;  (o)  to  the  fui  .uc  ion 
of  a  placental  i)olypus  ;  [d)  h  ,  icrperal  inversion  of  ilie 
uterus  :  (e)  to  the  presence  of  new  growths  in  the  nerus — 
e.g.  a  fibroid  which  has  hcconi'  iiif* .  ted.  or  is  bei  <  '  ruded 
into  the  uterine  cavity,  carcinon^  of  tlie  cervix,  o  la.stlv 
chorionepithelioma  (deciduoma  maiignum). 

Severe  bleeding  may  occur  in  the  —i-ond  or  thi       wecK> 
of  the  puerperium  from  the  .separation  ir  a  piece  of  j       entai 
tissue.     Occasionally  cases,  almo.st  equally  .severe.        ur  in 
which  there  is  no  evitience     f  placental  retention,  and 
which  no  other  local  (au.se  for  .he  ha>morrli;i'_'e  can  be  foun 
In  these  cases  there  is  probably   i  flcHcien.      both  of  thron. 
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l>otic  ti.wure  of  tlu  utcro-plai  cntiil  v-wf-.  and  of  retract  idm 
of  tlio  itoriiu'  iniisil.  Cases  diir  (.  .  ith>  r  .  ♦  -lie  two  Hist- 
imntioix'd  caux- ar  to  be  treated  n  tli*-  me  iiuuirier  as 
eases  of  jtriiiuiry   po    -])artuin  luviii'      hajf< 

The  cliriicai  :issoei;itiou  of  'liorh.  iei>itl.  >:na  h  the 
j)uerpenu!ii  is  o'  co'^idera!'  importance,  and  -liort 
description    -f  tlu-  di>  use  i-  a.   'ordi  ,_ly  necessary. 


Chorio   epithelioma  » 

(Synonyms  :    Decidiioii;  >  maligmnn  ;   .syncytioma  malig- 
num  ;    carcinoma  syneyt    li*-.) 

('hori(nuj)    hf^lioma  is  a  rnalij.  lant  t  miour  arisin     fitlier 
ill  imiiicdi  tte.  or  n.<ire     '  Ics-,  ren  ote,  (    nnection  wii     pre - 
nancy,   and  situated    -u.-t   conui.only,     Mit   not   invariabl 
in  the  uterus;    in  tl.is  ..rgan   ii    f'orms  a   soft  hn'inorrliau 
grou-tli  occu])ying  tli(    usual  sit      of  the   ,.laeent,i  — t.f.   tli» 
fundu-  and  ad j   cent  lioctions  oi      le     siterior  and  i)ost<    i<" 
.-rinc  walls  (Kit.'. 'JTii)      The  prinury  growth  max    howi 


i"     situatiKi   Hi    'he 
>  dlopiaii  rid)e. 
Clinic     'y  !>     ihc 
VKilcni  ha-nioi' 
tion    or,    mort 
between  the  end  ot 
»s  is,  however.  \ 
:     .,'  ir — viz.  a  foul 


va:.iri   I    walls     the   labium    nii.us. 
the         ly.     Tiic  disease  is  c'  n-    te 
nil  I     -e  of     ;(  gularly  reeurunt 
he  jiuciperiinn.  folli'    inji 
full  tune    labour  ic    ii 

.uancx       id  the  onset    >f  tlK'sf 
variahl!       Other  syinjito  as 
ischarge,  pi    .'ressive  ana>m       < 
'     '•!■  and  sometime-  rigors.     Me;  astatic  growtl 
•d,  and  in  many  cases  this  tumour  dcsti 
lust  unexamj)led  rapidity.     After  nuu  h  di 
lany  contradictory  observations,  it  has  li    \  bet      i> 
roved  that  it  arises  fiom  the  chorionic  rpithelium,  both 
lyers   of   which   are   ret)re.sented   in   the   specific   cellular 
elements  of  the  tumour.     It  therefore  is  clearly  of  embryonic, 
not  maternal,  origin. 

Microscopical  Characters. — The  cell  element  which  are 
typical  of  this  tumour  are  t  le  following  (Fig.  27  (1)  large 
'regular  multinucleated  masses  of  protoplasm  (plasmodia), 
in  which  cell  boundaries  cannot  be  recognised  ;  tliese  are 
derived  from  the  syncytium  ;  (2)  small  i)olyhedral  cells  w  ith 
large  nuclei  lying  in  closely  packed  masses  ;  these  are  derived 
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from  Langhans'  layer ;  (3)  large  mononucleated  cells,  and 
multinucleated  giant  cells,  collected  in  masses,  or  invading 
the  stroma  of  the  uterine  tissues  ;  these  are  probably  derived 


from  both  (I)  and  (2).  In  addition  to  these  elements, 
definitely  recognisable  chorionic  villi  are  sometimes  present, 
either  of  normal  appearance  or  in  a  condition  of  hydatidiform 
degeneration  ;  from  these  villi  the  origin  of  the  three  varieties 
of  cells   just   described   has   been   traced   b\    a    number   of 
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different  observers  (Fig.  277).  The  tumour  elements  show 
remarkable  ])owers  of  invasion  ;  they  attack  the  uterine 
tissues,  and  perforate  the  walls  of  the  blood-vessels  (usually 
veins),  and  thus  become  disseminated  by  the  blood-stream. 
This  accounts  for  the  unusually  rapid  formation  of  metas- 
tases.    The  tumour  tissues  themselves  contain  much  effused 


tunKur 
cells 


Cells  from 

Langiv&nfl'A 

layer 


FlO.  277. — Choiioiu'pitholidiiin  :   Low  Power;  showiii};  tho  oriffiii  of  tlio 
I'liisiiiodia  and  C'ellulur  Islcmonts  from  a  Villus.     (Teacher.) 

blood  and  tend  to  undergo  rapid  necrosis  ;  the  greater  part 
t)f  the  growth  is  usually  found  to  consist  of  dthris  of  broken- 
down  tissue  and  clot  ;  only  at  ti.c  growing  edge  can  the 
characteristic  elements  be  found. 

The  striking  resemblance  of  the  cell  elements  of  this 
tumour  to  the  malignant  or  perforating  variety  of  hyda- 
tidiform  mole  has' been  referred  to  on  a  previous  page  ;  this 
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constitutes  one  of  the  chief  difficulties  in  the  microscopic 
diagnosis  of  chorionepithelioma. 

/  Clinical  Diagnosis  — Cases  of  chorioiiepithelionia  follow- 
ing quickly  upon  an  abortion  have  been  fre(jueutly  mistaken 
for  sapra?mia  with  retention  of  placental  tissue,  and  treated 
as  such.  Both  conditions  are  attended  with  ha-morriiage,  a 
foul  uterine  discharge,  fever,  enlaigement  of  tlie  uterus,  and 
the  presence  within  it  of  decomposing  ih'bris  of  tissue  or 
blood-clot.  Clearing  out  the  uterus  brings  a  temporary 
improvement  in  cases  of  chorionepithelioma.  but  .sooner  or 
later  the  .symptoms  all  recur  with  severity,  and  the  uterus  is 
again  found  to  contain  considerable  mas.ses  of  dfhris, 
altlnrngh  completely  evacuated  at  the  first  operation.  The 
rapid  reproduction  of  decomposing  tissue  in  the  uterus  under 
such  circum.stances  is  strongly  .suggestive  of  ehorioiiepithe- 
lioma.  The  ultimate  diagnosis  can  only  be  made  by  a  skilled 
microseopist,  and  in  cases  of  doubt  the  whole  of  the  tissui; 
removed  from  the  utenis  should  immediately  be  phuH'd  in 
normal  saline  solution  and  sent  to  the  pathologist  with  as 
little  delay  as  possible. 

Treatment. — Hysterectomy  is  the  only  treatment  which 
offers  any  chance  of  success.  Cases  have  been  recorded  in 
wJiich  this  operation  has  been  succes.sful  even  after  the  forma- 
tion of  definite  mestastases  in  distant  parts.  It  should, 
therefore,  be  advised  in  all  ca.ses  how<'ver  advanced,  if  tliere 
is  a  reasonable  chance  of  the  patient  surviving  the  operative 
procedure. 


Reproductive  Insanity 

Insanity  may  occur  in  association  with  all  stages  of  the 
reproductive  process  ;  it  is  usual  to  describe  as  si-parate 
conditions  the  insanity  of  pregnancy,  the  insanity  of  the 
piter/terium,  and  the  insanity  of  lactation.  Cases  occurring 
within  six  weeks  of  labour  are  classed  as  puerperal,  those 
occurring  later  as  cases  of  insanity  of  lactation  ;  this  distinc- 
tion is  artificial,  for  puerperal  involution  is  not  completed  at 
the  sixth  week,  and  lactation  commences  on  the  third  day. 
The  term  '  reproductive  insanity  "  may  conveniently  be 
u.sed  to  include  all  three  of  the.se  varietie.-^. 

From    the   statistics   of   the   Lunacy   Commissioners   it 
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appears  that,  among  female  patients  in  this  country,  cases  of 
reproductive  insanity  form  about  7  to  8  per  cent,  of  the  whole, 
the  incidence  being  rather  greater  in  public  than  in  private 
institutions.    From  the  records  of  25!)  cases  of  reproductive 
insanity  from  the  daybury  Asylum  recorded  by  Jones,  it 
appears  that  216  per  cent,  occuru-l  during  pregnancy.  40(> 
per  cent,  during  the  early  puerperium.  and  :$2-4  per  cent, 
later  than  the  sixth  puerperal  week.     With  regard  to  the 
causes   of   reproductive    insanity,    three    points    of    special 
interest  may  be  noted  :   (1)  about  25  per  cent,  of  all  cases  are 
said  to  occur  in  single  women,  and  in  cases  of  insanity  during 
pregnancy  this  preponderance   is  even  greater  ;    (2)  in  a 
coi.siderable    proportion    of    cases    occurring    during    the 
puerperium  signs  of  septic  infection  are  present,  and  it  is 
possible  that  the  toxic  condition  of  the  blood  thus  induced 
may  determine  the  outbreak  in  patients  subject  to  hereditary 
or  other  predispositions  to  mental  instability  ;    (3)  the  sub- 
jects of  insanity  occurring  in  connection  with  lactation  are 
usually  debilitated  in  health  by  previous  child-bearing  or  by 
general  causes.     To  these  causes  must  be  added  in  all  cases 
the  general  personal  and  hereditary  conditions  which  favour 
the  occurrence   of   insanitj.     According   to   Clouston.   the 
frequency  of  puerperal  and  lactational  insanity  is  about  1  to 
every  400  confinements. 

Insanity  in  pregnancy  and  in  connection  with  lactation  is 
usually  of  the  depressed  melancholic  type,  and  is  a.ssociated 
with  tendencies  to  suicide  or  infanticide  ;  that  occurring  in 
the  pueri)erium  is  more  often  of  the  exalted,  maniacal, 
type.  In  pregnancy,  80  per  cent,  of  the  cases  occur  after  the 
fifth  month  ;  in  the  puerperium.  according  to  Rigden.  over 
90  per  cent .  occur  during  the  first  fourteen  days  :  in  lactation, 
ca.ses  occur  with  almost  eciual  frequency  from  the  second 
month  to  the  end  of  thv-  .second  year.  In  puerperal  cases  the 
most  important  i)remonitory  symptom  is  sleeplessness, 
which  is  almost  invariably  met  with  ;  when  associatetl  with 
headache  and  slight  fever  it  is  of  stiU  greater  significance. 
The  onset  of  the  disease  is  often  an  acute  outbreak  of  mania, 
associated  with  great  violence  and  restlessness.  Depressed 
types  of  insanity,  however,  may  also  occur  in  the  puerperium. 
The  progno.sis  of  reproductive  insanity  is  better  than  that 
of  any  other  variety  of  insanity  ;  from  70  to  80  per  cent,  of 
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all  cases  aro  said  to  recover.  The  premonitory  sleeplessness 
and  headache  are  best  treated  by  large  doses  of  alcohol  and 
by  hypnotic  drugs.  When  the  disease  fully  manifests  itself, 
the  patient  should  be  immediately  removed  to  an  institution 
for  treatment. 


Sudden  Death  in  the  Puerperium 

Causes  of  sudden  death  in  the  puerperium  may  be  due  to 
syncope,  coma,  or  pnlmonanj  embolism. 

Syncope  is.  of  course,  most  likely  to  occur  in  subjects  ot 
chronic  cardiac  disease  (either  valvular  or  myocardiac).  in 
cases  of  profound  chronic  anamiia.  and  in  cases  where  profuse 
hannorrhage  has  accompanied  labour  or  followed  delivery. 
It  is  well  recognised  that  in  cases  of  mitral  stenosis  or  incom- 
petence the  danger  is  by  no  means  over  when  the  child  is 
born  ;  in  a  considerable  proporticm  of  cases  which  terminate 
fatally,  cardiac  failure  (Kcurs  in  the  first  week  of  tlie  |)uer- 
perium.  In  some  rare  instances  shock  ap}iears  to  be  the 
cause  of  the  syncope,  and  sudden  death  has  been  known  to 
follow  rapid  emptying  of  the  uterus,  as  in  precipitate  labour, 
in  apparently  healthy  persons. 

Syncope  from  cardiac  disease  can  only  be  treated  by 
cardiac  stimulation  and  the  administration  of  o.xygen.  When 
following  profuse  ha'morrhage  or  such  grave  accidents  as 
rupture  of  the  uterus  intravenous  saline  transfusion  should  be 
I)erformed. 

Pulmonary  embolism  may  occur  during  pregnancy, 
labour,  or  the  puerperium.  It  may  be  caused  by  detachment 
of  a  portion  of  clot  from  a  healthy  thrombosed  uterine  sinus 
by  violent  coughing,  by  muscular  exertion,  or  during  a 
convulsion  ;  sometimes  it  appears  to  be  spontaneous. 
Pulmonary  emboli  of  this  kind  may  ccmtain  a  portion  of  a 
chorionic  villus  which  has  entered  u  uterine  sinus  and  been 
carried  thence  to  the  lungs.  Occasionally  air  embolism  is 
cau.sed  by  the  injection  of  air  into  the  uterus  ;  this  !ias  fol- 
lowed puerperal  intra-uterino  douching,  or  intra-uterine 
injections  of  glycerine  for  induction  of  premature  labour, 
when  these  procedures  have  been  clumsily  carried  out  ami 
air  pumped  into  the  uterus.     Lastly,  pulmonary  embolism 
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may  occur  in  cases  of  phlegmasia  dolens  by  detachment  of  a 
jiortion  of  the  femoral  thrombus. 

Pulmonary  embolism  may  cause  instant  death,  but  this 
is  rare.  Usually  some  hours  elapse  during  which  certain 
symptoms  develop  which  vary  according  to  the  size  of  the 
obstructed  vessel.  If  this  is  large,  extreme  air-hunger 
(dyspnoea),  with  cyanosis,  and  a  rapid  feeble  pulse  are  the 
chief  symptoms ;  if  the  vessel  is  small,  the  symptoms 
resemble  those  of  shock — pallor,  cold  surface,  and  small 
feeble  pidse.  Recovery  is  not  impossible  in  the  latter  case, 
although  naturally  the  prognosis  is  very  grave. 

The  only  treatment  possible  is  cardiac  stimulation  and 
administration  of  o.xygen. 

Coma  may  occur  in  the  puerperium  in  the  subjects  of 
diabetes,  in  connection  with  eclampsia,  or  from  cerebral 
haemorrhage. 


Part  VI 

THE    NEW-BOKN    CHILD 

General  Management 

WiiKN  the  child  has  Ik'cii  (U'livfivd  in  a  liealthy  ci»ndition 
the  respiratory  process  is  eonuneneed  ahnost  instantly,  and 
after  a  few  inefVeetual  gasps  it  cries  lustily.     The  moutli  and 
tliroat  shoidd  l)e  imi.iediately  cleared  out  hy  laying,'  the  child 
on  its  side  and  vvij)infz  out  the  l)uccal  cavity  and  |)harynx 
with  a  i)iece  of  wet  cotton-wool  twisted  round  the  little  tinjier. 
Delay  in  hreathing  on  the  child's  part  may  be  overcome  by 
lightly  flicking  or  by  slapi)ing  its  liody.  or  by  sprinkling  tepid 
water   on    its   face   and   chest.      When    breathing   has   been 
started  the  eyes  should  be  wii)ed  with  lK)ric  acid  lotion  (1  in 
40)  to  free  the  lids  from  vernix  cascosa.  etc.  :    if  a  purulent 
vaginal   discharge   has   been   present    during   pregnancy,   a 
solution  of  I  in  4.<t(H»  perchloride  of  mercury  should  be  used 
for  this  purpose,  and  afterwards  1  or  2  minims  of  a  1  per  cent, 
solution  of  nitrate  of  silvei  introdviced  into  the  lower  eyelid 
with  a  dro|)j)er  :    this  procedure,  introduced  by  ("rede,  is  a 
relial)le   proi)hylactic  against    ophthalmia   neonatorinn   (see 
]).  ()4()).     The  t  ord  may  be  divided  as  soon  as  it  has  ceased 
])ulsatiui:.  or  earlier  when  respiration  has  been  satisfactorily 
establislied.     Two   ligatures   of   twisted    thread,    previously 
boiled,  should  be  applied,  one  about  an  inch  and  a  half  from 
the  mivel.  the  other  an  inch  further  away  :   that  on  tlie  fa'tal 
side  must  be  tightly  tied  with  care,  and  the  cord  then  divided  ■ 
with  a  jiair  ot  sterilised  (l)oiled)  scissors.     Careful  antiseptic 
inecautions  are  retpiired  in  ligaturing  and  dividing  the  cord 
on  account  of  the  danger  of  mnbilical  sepsis. 

The  infants  bath  is  usually  undertaken  by  the  nurse,  but 
the  niedica!  man  must  see  that  the  work  is  properly  done. 
The  amount  of  vernix  caseosa  varies  greatly  ;  when  there  is 
a  good  deal  it  can  best  be  removed  by  the  use  of  warm  olive 
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oil  and  swabs  of  cotton-wool.     Unless  all  vernix  is  removed 
from  the  folds  of  the  skin  at  the  groins  and  axilla>,  cutaneous 
irritation  will  afterwards  be  caused.     The  infant  may  then 
be  placed  in  a  bath  of  soap  and  water  at  a  temperature  of 
100°  F.     The  medical  man  must  afterwards  examine  the 
child's  body  and  make  sure  that  no  congenital  defect  is 
pre.'^ent,  such  as  cleft  palate  (which  would  hinder  suckling), 
hernia,    undescended    testicle,    or    imperforate    anus  ;     the 
immediate  recognition  of  the  latter  defect  is  a  very  important 
matter,  both  for  the  credit  of  the  doctor  and  the  chances  of 
survival  of  the  child.     In  the  case  of  a  difficult  labour,  the 
possibility  of  obstetric  injurie.-»  to  the  head  or  limbs  must  be 
borne  in  mind.     Occasionally  an  infant  is  born  with  one  or 
two  teeth  already  erupted  :    they  are  usually  central  lower 
incisors.     The  j)osition  of  the  caput  in  head  presentations 
may  be  noted  for  confirmation  of  the  clinical  diagnosis  of 
position.      It  must,  Ijowcver,  be   boinc  in   mind  that   the 
position  of  the  caput  tends  to  change  after  birth  by  gravity  : 
thus  if  the  child  is  laid  upon  .ts  side  the  Huid  in  the  caput 
tends  to    gravitate    to  the  dependent   j)art   of    the    .scalp. 
The  stump  of  the  gord  sliould  be   examined  t     make  sure 
that  the  ligature  is  .secure,  the  cut   surface  ])ainted  with 
tincture  of  iodine,  and  a  .sterilised  dressing  aj)plied  so  as  to 
envelop  it  ;   or  the  cord  may  first  be  du.sted  over  with  pow- 
dered  boric   acid,   and   then   enclosed   in    boric   lint.     The 
.scorched  linen  rag  'vliich   ■.-.  j)opularly  enij)love(l   in  many 
parts  of  the  country  for  this  purpose  is  a  very  fair  apjjroach  to 
a  sterilised  dressing.    The  nur.se  must  take  the  greatest  care 
to  keep  the  cord  surgically  clean  during  the  piocess  of  shed- 
ding.    The  child  should,  if  possilde,  lie  weighed  before  being 
dres.sed,  and  it  is  well  to  keep  a  regular  record  of  its  temjK-ra- 
ture,  taken  in  the  fold  of  the  groin. 

It  is  of  great  importance  that  the  new-born  infant  should 
be  carefully  protected  from  cold  ;  weakly  infants  are 
especially  susceptible  to  chill,  the  results  of  which  are  often 
serious.  It  should  therefoie  be  kej)t  well  wrajjped  uj)  in 
a  cot  warmed  with  hot-watei-  bottles  ;  the  water  used  to  fill 
the  bottles  must  not  be  more  than  waiiii,  and  they  must  be 
placed  underneath  the  blankets  t»ii  which  it  lies,  as  burniii;,' 
is  very  readily  caused  by  comj)aratively  low  degrees  of  heat  in 
young  infants.     During  the  first  twenty-four  hours  the  child 
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slot'ps  almost  continuously,  and  should  be  allowed  to  licquietly 
in  its  cot.  It  may  he  put  to  the  breast  twice  on  the  first  day, 
and  three  or  four  times  on  the  second,  for  not  longer  than  ten 
minutes  ;  a  little  secretion  is  in  this  \  ay  obtained.  In 
addition,  it  may  ho  given  a  teasj)oonful  of  boiled  water  evi  _, 
three  or  four  hours  ;  this  will  usually  he  readily  taken, 
and  serves  to  promote  the  establishment  of  the  renal 
secretion.  If  the  child  is  to  be  nur.st>d,  no  other  foiKl  should 
be  given  besides  what  is  obtained  from  the  breasts  except  in 
the  case  of  premature  infants  (see  p.  028).  Meconium  is 
usually  pas.sed  freely  during  the  first  two  days  ;  this  con- 
sists of  a  viscid,  dark  greenish-black  (xlourless  material. 
Tlie  amount  voided  is  considerable,  and  for  the  first  two 
days  the  stools  consist  of  this  material  alone.  The  urine 
passed  <luring  the  first  few  djiys  is  usually  scanty,  distinctly 
yellowisli  in  colour,  and  not  infrequently  it  leaves  a 
deposit  of  pink  urates  on  the  diaper.  It  nearly  always 
contains  a  trace  of  albumen. 

Breast  Feeding.-  The  proper  food  for  the  new-bori.  jnild 
is  its  mother  s  milk  ;  unless  definite  and  valid  reasons  exist 
for  fecdiii'!  it  in  some  other  manner,  every  child  should  be 
suckled  by  it;-  mother  for  the  first  thre'>  to  six  months  of  its 
life.  This  is  best  for  the  infant  because  it  is  receiving  a 
natural  food  suited  to  its  special  requirements,  and  best  for 
the  mother  because  a  period  of  mammary  activity  is  a  valu- 
able aid  to  the  processes  of  involution  in  tlie  genital  tract. 
It  must,  however,  be  recollected  that  cases  occur  occasionally 
in  which  breast  milk  is  abnormal  in  composition,  the  element 
most  often  deficient  being  sugar.  In  such  ca.ses  the  infant 
will  not  thrive  on  theljreast.  Other  instances  sometimes 
occur  in  which  apparently  normal  breast  milk  disagrees,  and 
leads  to  severe  digestive  disturbatu-es,  which  at  once  yield 
when  an  artificial  food  is  sub.stituted  for  it. 

('()i\fni-in(Ucations  for  Suckling. — Thesi-  may  be  briefly 
stated,  ajid  require  little  or  no  comment  : 
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General.     (1)  Pulmonary  tuberculosis  in  all  stages. 

(2)  Valvular  lesions  of  the  heart  with  incom- 

plete compeusatioi  . 

(3)  Syphilis. 

(4)  Acute  illness  of  any  kind. 
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Local.         (1)  Severe  fissuri'H  of  thtMiipple. 

(2)  Acute  iimstitis,  with  or  without  suppura- 
tion. 
(.*J)  Absence  or  marked  deticieticy  of  secretion. 
(4)  Incural»le  retraction  of  the  nipples. 

InfantUv.  (1)  Inability  to  suck  from  feebleness  or  from 
cleft  palate. 

CouiiMsilioti  and  Ch/irarters  of  Hiitunn  Milfc. — The  reac- 
tion of  human  milk  is  alkaline,  but  on  exposure  to  the  air  it 
rapidly  changes  by  lactic-acid  fermentation,  becoming  first 
neutral  and  finally  acid.  Its  specific  gravity  varies  between 
lO.'JO  and  1(>.']4.  and  it  contains  about  H8  per  cent,  of  water. 
In  solution  are  found  sugar  (lactose),  certain  nitrogenous 
substances  (casein  and  a  small  proportion  of  lactalbumen,  or 
whey  proteid),  inorganic  salts  (chloride  of  sodium,  phosphates 
of  lime,  sodium,  potassium,  and  magnesium),  and  traces  of 
free  gases  (carbonic  acid,  o.xygen.  nitrogen).  These  various 
constituents  are  constantly  present,  but  their  proportions 
vary  at  different  periods  of  the  puerpcrium.  The  following 
table  has  been  compiled  by  <'iimeron  and  Soldner  from  a 
recent  scries  of  observations,  and  their  results  have  been 
generally  confirmtHl  by  others  : 
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.\n  analysis  of  04  samples  of  human  milk  by  Carter  and 
Hid  iiond.  taken  at  viuying  periods  of  the  first  month  of  the 
pucr|)'iium.  gives  the  following  arithmetical  nn-an  : 
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If  will  thus  be  seen  that  the  .st.  reti<m  of  the  first  week 
contains  the  largest  proportion  of  proteids  and  salts  ;    after 
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tluH  period  the  proportions  of  thew  (onstituci,  >  stradily 
diminiHl).  Fat  is  found  t«)  int-rcaso  up  to  the  tMid  of  tho  first 
niontJi.  and  tlu-n  to  fall  considt^rably  ;  sugar  steadily 
incrcasos  in  proportion  to  the  t>nd  of  the  third  month.  Tho 
avt'rngc  ratio  of  proteids  o  carbohydrates  (sugar  ami  fat 
combined)  is  1  to  ."{.J.  If  man  milk  is  to  be  regarde<l  as  a 
food  of  somewhat  variable  compositicm.  and  it  is  probable 
that  a  corresponding  variation  exists  in  the  nutritional 
requirements  or  the  digestive  capacities  of  infants.  The 
mammiiry  .><ecreti(m  of  a  multipara  is  believed  to  be  le.ss 
variable  in  amount  and  . onstitution  than  that  of  a  jtrimi- 
para.  Slight  variation  in  the  ])roportion  of  proteid,  fat.  and 
sugar  in  human  milk  appears  to  exert  little  influence  ujxin 
the  progress  of  the  child. 

The  daily  amount  secreted  by  the  mammary  glands  is 
estimated  at  from  1,0()(>  to  1,200  grammes.  This  figure  lias 
been  arrived  at  from  estimating  the  amounts  withdrawn 
fnmi  the  brea.sts  by  the  infant  at  iis  feeds  (ride  infra, 
Test-Feeds).  The  presence  of  micro-organisms  in  the  milk 
of  healthy  women  has  been  already  n.i  iitioiied. 

Diet  is  a!i  important  factor  in  maintaining  the  process  of 
lactation  ;    food   rich    in   proteids  and   carlxjhydrates.   but 
simple  in  form,  and  accompanied  by  a  liberal  allowance  of 
Huid.  is  Ix'st  for  a  nursing  woman.      In  such  a  diet  milk  will 
obviously  form  an  important  item.     Alcohol  is  not  necessary. 
Fruit  and  green  vegetables  must  be  taken  with  caution,  as 
they  frequently  affect   the  milk  and    cause  digestive  di.s- 
turbanccs  in  the  child.     The  greater  number  of   purgative 
drugs  also  find  their  way  into  the  lacteal  secretion  and  act 
upon  the  child,  castor  oil  being  the  chief  exception.     The 
{juality  of  the  lacteal  secretion  may  be  injuriously  affected 
by  nervous  shock,  emotitm.  fits  of  anger,  hysteria,  and  other 
nervous  disturbances,  but  we  have  no  preci.se  knowledge  of 
the  nature  of  the  changes  which  occur  in  it.     From  this  it 
follows  that  women  of  a  jironounced  emotional  temperament 
do  not  make  good  nurses.     When  menstruation  occurs  in 
nursing  women,  the  monthly  period  is  accompanied  by  a 
diniinution  in  the  total  amount  of  tin*  mammary  secretion 
and  an  increase  in  the  proportion  of  solids.     The  effect  of  the 
occurrence  of  pregnancy  is  variable,  and  often  no  intfueiue  at 
all  appears  to  be  exerted  by  it  on  the  mammary  function. 
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When  Buckling  by  the  niotluT  is  itn|)nictic-al>lo  from  tin- 
first,  or  iias  to  be  prcmat  urcly  abaiidoiu'd.  tlic  infant  may  be 
brouglit  up  by  artifirini  feeiling  or  by  a  ir(t-iiur,se. 

Growth  and  Progress  of  the  Child. — TIm-  only  true  tost 
of  successful  feeding  is  the  condition  of  the  child.  During  t  Jie 
first  three  days  it  loses  weight  owing  to  the  evacuation  of 
the  meconium  and  to  loss  of  Huid  through  the  kidneys  and 
the  lungs  ;  this  loss  seldom  exceeds  6  or  0  ounces,  but  in  the 
child  of  a  primipara  lo^s  of  weight  may  continue  up  to  the 
fifth  <^r  sixth  day  owing  to  tard\  i  <tablisliment  of  full  mam- 
mary activity.  The  larger  the  infiuit  the  greater  is  the  abso- 
lute loss  of  weight  which  occurs.  At  the  end  of  the  first  week 
the  lo.ss  ought  to  have  been  made  up  and  the  weight  at 
birth  regained,  but  it  is  not  uncommon  for  progress  to  be 
slower  than  this.  J)uring  the  remainder  of  the  first  month 
a  gain  of  4  to  7  oum  cs  a  week  is  .satisfactory. 

Attempts  have  been  made  to  check  the  progress  of  the 
child  by  means  of  ttst-feeds.  i.e.,  the  infant  is  carefully 
weighed  upon  delic-itc  scales  immediately  before  and  imme- 
diately after  suckling.  Observations  upon  series  of  cases 
have  shown  that  the  amount  of  milk  taken  from  tiie  breast 
by  the  same  infant  at  different  meals  varies  to  a  remarkable 
extent,  the  difference  being  as  great  as  1  to  7  or  1  to  S. 
And.  further,  infant:-  of  approximately  the  same  age  and 
weight  do  not  consume  the  same  quantity  of  milk  in  twentv- 
four  hours.  The  large  amounts  occasionally  taken  from  the 
breast  by  young  infants  without  injury  tend  to  show  that 
the  capacity  of  the  stomach  increases  nunv  rapidly  than 
was  supposed.  Calculations  of  the  daily  total  made  from 
a  single  test-feed  are  quite  unreliable  (Forsyth). 

AI)out  the  third  or  fourth  day  the  character  of  the  infant's 
motions  begins  to  alter  ;  the  meconium  di.sappears,  and  f;ecal 
matter,  yellow  in  colour,  alkaline  in  reaction,  and  of  the  con- 
sistence of  custard,  takes  its  place.  Three  or  four  motions  are 
usually  jjassed  dailj'.  Digestive  disturbances  immediately 
affect  their  character  (.see  p.  031).  The  umbilical  cord  should 
undergo  dry  asej)tic  necrosis  ;  a  line  of  demarcation  forms  at 
its  junction  with  the  abdominal  wall,  and  about  the  fifth  or 
sixth  day,  under  normal  conditions,  it  .sejjarates  spontane- 
ously, leaving  a  small  clean  ulcer,  which  cicatrises  rapidly. 
It  is,  however,  not  very  uncommon  for  the  root  of  tht  cord 
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to  uiKlcrgn  a  nioiHt  form  of  in'crnsi.s  without  offfiisivf  odoiir, 
and  uikIit  those  cifciiinstancos  separation  inay  he  dchiycd  / 
until  tlie  se-ond  or  even  the  third  week.  \  cord  in  tliis  con-  \,/ 
dition  must  he  treated  with  the  most  ,s(  i  ii|>ul()us  ear.<,  and 
kept  covered  with  horic  acid  or  some  other  non-irritaliri^ 
antiseptic  such  as  aristol.  The  skin  of  a  healthy  int'.nil  often 
('u's(piamutes  during  the  first  week.  Towarils  the  thiid  or 
fointh  day  the  skin  becomes  of  a  yellowish  tinji;c,  and  in  some 
eases  the  eonju'if  tjva  heeomes  similarly  coloured,  'i'his  is 
the  residt  of  a  {)iiy>tolof^ical  j)rocess  of  ha-molysis  occurring 
in  the  liver,  Mid  i.s  not  a  true  jaundice,  the  pigment  heing 
derived  from  i  ■■  hlood.  not  from  the  biliary  secretion.  It 
pas.ses  oli  in  a  w  days,  and  i.s  not  a.ssociated  with  any 
unfavoural.'e  symptoms. 

Artificial  Feeding. — Two  substitutes  for  human  milk 
may  Im'  employed-  viz..  the  milk  of  the  cow  and  the  ass  ;  the 
eom|iarative  composition  of  these  three  is  shown  in  the 
following  tal)le  (Rotch)  : 
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DiM'ing  recent  years  an  -  lahorate  study  has  been  made  of 
the  comjmsition  of  cows  milk  and  the  variations  wliich  it 
undergoes.  It  has  been  found  that,  while  the  average  com- 
position is  as  stated  in  the  table,  wide  variations  occin-  in  the 
milk  of  different  kinds  of  cow.s,  md  also  in  the  milk  of  any 
single  animal  from  day  to  day  By  using  the  tnixed  milk  of 
a  herd,  greater  uniformity  of  composition  can  be  obtained 
than  with  the  milk  of  a  single  animal.  This  is  directly  the 
contrary  of  what  was  formerly  believid  to  i»e  the  case.  We 
have  seen  that  human  milk  is  also  subject  to  considerable 
variations  in  comj)osition  ;  according  to  Rotch,  this  is 
especially  the  case  witli  the  proteid-,  which  mf  v  varj-  from 
row  per  cent,  to  4' 14  per  cent,  without  producing  any  ill 
effect  upon  the  child.  It  will  accordingly  be  understood  that 
the  above  table  sets  forth  the  average  proportions  only. 
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It  may  be  said  generally  that  cow's  milk  differs  from 
human  milk  in  being  acid  in  reaction,  in  containing  con- 
siderably less  sugar  and  considerably  more  proteid,  while 
the  percentage  of  fat  is  about  the  same  ;  further,  tiie  proteids 
of  cows  milk  differ  in  being  less  easily  digestible  than  those 
of  hunuin  milk.  Milk  proteids  are  o!  two  kinds  :  caseino<je>i 
or  coagulable  proteid- i.e..  coagulable  by  the  en/yme  of 
rennet,  anrl  whey  proteids  or  non-coagulable  i)roteid.H-  /.e., 
those  which  ix>main  in  solution  after  treatment  with  rennet. 
The  percentage  amounts,  accortUng  to  Koenig.  are  : 
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TIh'  practical  result  of  this  difference  is  tliat  the  curd  of  cows 
milk  is  coarser  and  more  difficult  to  digest  than  that  of 
human  milk. 

It  mu.'<t  also  be  borne  in  mind  that  cows  milk  is  liable 
to  contamination  with  pathogenic  organisms,  and  certain 
epidemic  disea.ses,  such  as  scarlet  fever  and  diphtheria,  nuiy 
be  propagated  by  it.  From  tlie  use  of  such  preservatives  as 
boric  acid,  which  arc  often  added  to  milk  in  hot  wcnthcr  in 
order  to  prevent  the  occurrence  of  fermentation,  aiiite  gastro- 
intestinal irritation  may  be  set  up.  And.  further,  tuber- 
culous disca>e  is  not  uncommon  in  cows,  sometimes  affecting 
tlic  udders,  but  mo.e  often  the  respiratory  .system.  Tlie 
milk  of  animals  thus  atTected  contains  active  tubercle 
bacilli,  by  which  the  disease  may  be  !<et  up  in  the  infants  to 
whom  it  is  given.  Fermentation  may  occur  in  cows  milk, 
rendering  it  extremely  irritating  to  the  gastro  intestinal 
mucous  membranes. 

Asss  milk  more  closely  resembles  hinuan  milk  in  com- 
])ositi<)n.  not  only  as  regards  the  )  roporti<ms  of  its  elements, 
but  also,  it  is  believed,  in  the  digestibility  of  its  proteids. 
The  amount  of  fat  is.  however,  nnich  less  tlian  in  human  milk. 
The  remarks  made  as  to  the  con'amination  of  cow's  milk 
apply  e(|uully  to  asss  milk.  The  practical  objection  to  the 
use  of  asss  milk  is  that  it  canno*  be  obtained  except  in  largo 
towns,  and  i(>.  ct>:-t  is  prohibitive  'o  all  but  the  rich,  \ccord- 
iiiL'lv  the  stapl.>  substitute. for  human  n.ilk  is  cow's  milk. 

i'hc  prcjiaration  of  c<)w"h  milk  for  infant  fi-eding  is  a 
matter    of    the    higliest     practical    importance;     the   two 
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important    stejjs    are     sterilisation,    and     njoditication    in 
composition. 

erilisalion.—Thv  simplest  way  to  sterilise  milk  is  to  l)oii 
it  for  len  minutes  ;  the  boiling-point  of  milk  is  220   F.     'Phis 
destroys  ail  bacteria,  including  their  s|»ores.     The  object  ions 
to  boiling  are  (I)  that  it  imi)airs  the  Hav(.iu-  of  the  milk  ; 
(2)   that    it    destroys   certain   elements,   of   unknown   com- 
position, ui)on   which   its  antiscorbutic   properties  dei»end. 
ConstipaUon.  scurvy,  and  rick»'ts  are  believed  to  Ik-  produced 
by  its  })rolonged  use.     Boiling  is  therefore  not  to  l»e  advised. 
The  second  method  is  to  place  the  milk  to  be  sterilised  in  a 
water-bath,  raise  the  water  to  the  boiling-point,  maintain  it 
at  this  temperature  for  twenty  minutes,  and  then  remove  the 
vessel  containing  the  milk  and  allow  it  to  cool.     If  the  milk- 
containing   vessel    is   only   three-fourths    innuersed    in    the 
boiling  water  the  temj)erature  of  the  milk  does  not  rise  m\ich 
above  180    F.     This  method  is  often  spoken  of  a    "  sterilisa- 
tion.'    A  third  method  is  to  employ  a  water-bath  in  the  same 
manner,  but  to  raise  the  temperature  of  the  water  only  t) 
17(t  —17")    K.,  and  maintain  it  at  that  temperatiucfor  thirty 
to  forty  minutes.     The  temperature  of  the  milk  will  be  about 
\m    V.     This  is  often  called  '  I'asteurisation.'     'Sterilisa- 
tion,"  so-called,  destroys  practically  all  germs  except   the 
authra.\  bacillus,  but  (h)es  not  destroy  their  spores.       '  Pas- 
teurisation '  iHoduces  much  the  sa'ne  result,  and  if  rei)ealed 
two  or  three  times,  milk  may  be  rendered  absolutely  sterile 
in  this  manner.     I'nknown  chemical  changes  arc  induced  in 
milk  by  heat,  and  it  is  therefore  desirable  to  eujploy  the 
method  in  which  the  temperaMire  r  ed  is  the  lowest. 

Experience  of  the  use  of  sterili>i<l  milk  has  shown  that  it 
loses  some  of  its  nutritiv.^  value  in  the  jirocess. 

If  a  fresh  and  uncontaminated  sujtply  of  milk  can  l>c 
obtaineil  this  is  jtreferablc  to  any  metiiod  of  sterilisation, 
l)ut  it  is  agreed  that  the  ordinary  milk  supply  of  mo^t  towns 
absolutely  rctpiires  to  be  sterilised. 

Modification.  The  comjiosition  of  cows  milk  can  be 
appro.ximated  to  that  of  human  milk  in  respect  of  the 
proportions  of  the  |)rincipal  ingredients.  First  the  milk  is 
diluted  to  red\ice  the  percentage  of  proteids  to  al>out  one 
third  :  this  will  be  done  by  adding  two  l)arts  of  diluent  to 
one  of  milk.     IJut  this  procedure  will  reduce  the  |)roiM.rtions 
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of  fat  and  HUgar  to  a  point  much  below  their  level  in  hu.tmn 
milk  •  therefore  fat  in  the  form  of  oream,  and  sugar  in  the 
form  of  lactose,  are  added  to  the  diluted  milk  in  order  to 
»)ring  up  their  proportions  to  the  proper  levil  I'hus,  if 
one  part  of  milk  is  diluted  with  two  parts  of  water,  the  pro- 
teid  in  the  mixture  will  he  about  I  \  per  cent.  ;  this  is  a  little 
too  low  hut  it  must  be  retolleeted  that  the  proteids  of  cow  s 
milk  are  less  easily  digeste<l  than  those  of  human  milk. 
Cream  as  sohl  at  dairies  varies  in  the  pei(  entage  of  fat  which 
it  contains  from  10  per  cent,  to  2(t  jK-r  cent.  :  when  m  the 
.ase  of  delicate  children  accuracy  is  desirable,  the  fat  may  be 
estimated  at  a  laboratory.  A  sufficiently  exact  10  per  cent, 
cream  can  be  prepared  domestically  by  allowing  a  (piart 
of  fresh  whole  milk  to  stand  in  a  quart  measure  for  six 
hours:  the  upi)er  eight  ounces  will  consist  of  10  per  cent, 
cream  ;  or,  if  more  exact  proportions  are  desirable,  a  sepa- 
ratetl  (centrifugalised)  standardised  cream  of  1«  per  cent, 
can  .)e  obtaiiuMl  from  most  of  the  large  dairies.  By  dilution 
of  .)ne  to  two.  the  proportion  of  sugar  in  milk  is  reduced  to 
about  one-fourth  of  the  riMpiircd  amount.  A  little  is  replaced 
l)y  the  added  cn-am  :    the  remainder  can  be  made  uj)  with 

lactose.  , 

Although  the  proportions  of  the  chief  ingredients  can  he 
ihus  adjusted,  certain  ditferences  will  remain  viz..  the  acid 
rcac^  .M.  and  the  comparatively  high  percentage  of  ca.sein- 
ogen  (.oagulabi.-  proteid).  The  reaction  can  be  adjusted  by 
using  lime-water  as  a  portion  of  the  diluent  ;  the  digesti- 
bility of  the  nrotei.i-  can  l)c  iiHieased  by  the  use  of  citrate 
of  s(Kliiiin  in  (i.)ses  of  one  grain  to  cadi  ounce  «.f  the  prepared 
food,  riiis  >alt  iM).s.sesses  the  useful  property  of  retarding 
the  coagulation  ..f  all  forms  of  ailiuincn. 

A  modified  imlk  suital)).-  for  tlu-  tirst  week  of  infant  life 
may  tlicicfnie  hv  made  u|»  as  follows  : 


\Vh,.!.-inilk 

Wat.-r 

I.illlf-Wilt'T 

t'ri'iun    I'l",, 
'  ilr.ilf  "f  -'"1" 


)  11/. 
l.iuz. 

•J  t;ililit*pO<)nfilU 


The  pint  of  food  thus  |M.  iKiic.l  1-  sterilised  before  use  by 
„ne  or  otlu-r  ..f  the  mcth.Mi.  ju-t  described.      The  most  con- 
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venient  appaiat.i.s  is  that  «.f  Soxhlet  (Fig.  279).  During  .ts 
first  week  of  life  the  infant  re(iuires  about  ten  feeds  in  twenty- 
four  hours.  Into  each  of  the  ten  bottles  provided  sufficient 
of  the  feeding  mixture  is  poured  to  make  one  feed.  All  the 
bottles  are  simultaneously  heated  in  the  water-bath  to  the 
temperature  desired  and  their  mouths  clo.sed  with  the  s[)ecial 
rubber  eap  supplied.  They  are  then  removed,  and  as  the 
contents  of  the  bottles  cool  the  rubber  caps  become  drcv  n 
by  atmospheric  pressure,  rende  ing  them  practically  air- 
tight.    Thus  the  days  supply  is  prepared  without  undue 

trouble. 

The  amount  for  each  feed  during  the  first  week  is  1^  ounce. 
At  the  beginning  of  the  second  week  the  amount  is  increased 


Fk;.  279. — Soxhlcfs  Milk  Stcriliwv. 

to  2  ouiices.  The  feeds  shoidd  be  given  every  two  hours  in 
the  day.  and  every  three  to  four  hours  at  night:  after  the 
fourth  week  2i  ounces  can  be  given  at  each  f«'cd.  The 
degri'c  of  concentration  should  be  gradually  raised  thus: 
third  week,  milk  ti',.  diluent  \:il  ;  fourth  week,  milk  H, 
diluent  12:  sixth  week,  milk  !».  diluent  II  :  eighth  week, 
milk  10.  diluent  lo  (in  2(t(unues).  W  hole  milk  can  generally 
lie  ^'wvu  to  an  infant  three  months  old. 

A  hntlh-.  with  a  large  rul)l»er  teat  and  without  tul)ing. 
sli.Miid  hr  employed  :  aft.-r  us<'.  the  bottle  and  the  rubber 
teal  should  both  be  boiled  for  ten  minutes. and  kept  immerse'l 
in  boric  acid  lotion  until  ayain  re(iuire<l.  The  infant  s  mouth 
should  re<-eive  the  sanu'  attention  as  in  breast  feeding. 

H«'althy  infaiils  with  normal  digestive  capacity  almost 
invariably  I  hriv.     iron  this  uu-{\w\  of  feeding.     Sonu-times 

K.M.  ^^ 
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infants  are  unable  properly  to  digest  cow's  milk,  and  some 
further  modification  is  then  required.    When  the  infant  is  not 
properly  digesting  its  food  the  stools,  instead  of  being  of  the 
smooth,  uniform  consistence  of  custard,  become  more  or  less 
granular  or  even  lumpy,  and  frequently,  from  fermentation, 
they  become  green  in  colour  and  acid  in  reaction.     Looseness 
or  diarrhoea  usually  accompanies  these  changes,  but  some- 
times there  is  constipation.     The  infant  is  restless,  or  some- 
times cries  after  feeding,  instead  of  falling  asleep  as  is  the  case 
in  health.     Colicky  abdominal  pains  often  occur,  indicated 
by  loud  crying  or  screaming,  in  which  the  legs  are  firmly 
flexed  on  the  abdomen  ;  often  the  spasm  of  pain  is  relieved 
by  the  escape  of  a  little  flatus.     At  the  same  time  the  infant 
gains  little  weight,  or  may  actually  lose  weight.     Under 
such  circumstances  cow's  milk  diluted  and  modified  in  the 
manner  above  described,  and  then  peptonised  for  periods 
varying  from  ten  to  thirty  minutes,  may  be  used  ;    or  the 
preparation  sold  as  '  humanised  '  milk  may  be  substituted 
for  it.     This  preparation  is  easily  digested  ;  however,  infants 
gain  in  weight  but  slowly  upon  it,  and  its  use  for  prolonged 
jreriods  is  undesirable.     In  severe  eases  a  very  useful  sub- 
stitute for  milk  may  be  found  in  a  mixture  of  whey  and 
cream,  usually  called  the   '  whey-cream  mixture.'     Whey 
differs  from  whole  milk  in  being  almost  entirely  free  from  the 
coagulable  proteids,  and  in  containing  but  a  small  percentage 
of  fat.     The  composition  of  whey,  according  to  Koenig,  is  as 
>' -allows  : 


I'roteitl 
Fat  . 
Sujjur  . 


o-s(i"i, 

4!H)'!„ 


Salts  . 
W'utir 


!t;{;{S"„ 


The  proteid  elements  which  are  most  ditticult  to  digest 
having  been  eliminated,  this  food  is  very  suitable  for  pre- 
mature or  delicate  infants,  aiul  may  be  given  in  the  proi)or- 
tions  of  whey  yss.,  cream  -,j.  for  each  feed.  The  mixture 
must  of  course  be  sterilised. 

In  America  a  system  of  modifying  cow's  milk  by  labora- 
tory proces.ses,  .so  that  the  various  ingredients  nuiy  be  com- 
bined in  any  required  proportions  {humanised  milk),  ha-* 
been  widely  adopted,  and  it  is  customary  for  the  j)hysician 
to  prescribe  the  exact  composition  of  the  milk  ho  orders,  and 
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vary  it  from  week  to  week  as  he  may  think  desirable.  Such 
methods  can  only  be  employed  by  specialists,  but  a  prepara- 
tion known  as  '  humanised  milk  '  can  be  obtained  from  the 
principal  dairies,  which  will  be  found  more  readily  digestible 
than  ordinary  cow's  milk,  although  its  exact  composition 
and  mode  of  j)reparation  are  not  known.  Swiss  condensed 
milk  may  be  used  as  an  alternative  to  sterili.sed  cow's  milk  ; 
in  the  first  week  the  dilution  shouhl  be  1  to  16,  rising  to 
1  to  12  for  the  remainder  of  the  first  month.  The  addition 
of  sugar  is  unnecessary.  Dried  milk  prepared  by  rapid 
evap'U'ation,  such  as  '  CJlaxo,'  forms  a  very  useful  substitute 
for  fresh  milk  :  the  food  is  prei)ared  from  it  wit!)  boiled 
water,  and  is  free  from  bacterial  contamination. 

Mixed  Feedimj. — When  the  mammary  .secretion  is  insuffi- 
cient in  quantity  for  the  child's  needs,  but  otherwise  suitable, 
artificial  feeding  should  be  used  in  addition,  brea.st  and  bottle 
being  given  alternately,  or  the  one  in  the  daytime,  the  other 
at  night.     Infants  thrive  well  upon  this  method. 

Wet-nursing. — If  serious  difficulty  is  experienced  in 
feeding  the  infant  upon  cow's  milk,  and  ass's  milk  is  not 
available,  a  wet-nurse  is  the  only  remaining  alternative,  and 
the  value  of  this  method  of  feeding  delicate  infants  caimot 
be  over-estimated.  It  would  be  much  more  widely  employed 
but  for  the  difficulty,  so  frequently  experienced,  of  obtaining 
the  services  of  a  suitable  nurse. 

The  selection  of  a  wet-nur.se  throws  a  serious  responsi- 
bility upon  the  medical  man.  He  must  be  satisfied  that  the 
breasts  are  secreting  freely,  the  nij)ples  healthy  and  well- 
formed,  and  the  genital  organs  healthy.  The  nurse  and  her 
child  must  both  be  free  from  any  taint  of  constitutional 
disease,  such  as  syphilis  and  tubercle.  In  addition  she  i.ui.st 
be  of  good  physi([ue,  with  sound  teeth,  cleanly  in  habits  and 
of  good  moral  character.  It  is  tlu-rcfor"  neces.sary  for  the 
medical  man  to  nuike  a  c()mj)lcfe  physical  examination  of 
the  !!iothcr  and  her  child  before  .selecting  a  \vet-nur.se.  It 
i^  difficult  to  obtain  the  servitt-s  of  women  of  respectable 
character  as  wet-nur.ses,  and  in  any  ca.se  the  greatest  care  is 
rccpiired  to  ensure  against  frauds  which  a  candidate  may 
easily  practise,  as  for  instance,  the  substitution  of  another 
child  for  her  own.  A  sy[)hilitic  infant  must  not  be  brought 
up  by  a  wet-nurse. 
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If  there  in  any  doubt  as  1o  the  nurse's  freedom  from 
syphilis,  the  Was.sernianii  te^r  may  he  aijplied. 

Management  of  Premature  Infants.— l»reniature  infants 
are  distinguished  l)y  being  below  the  average  length  and 
weight,  by  deficiency  of  subcutaneous  fat,  by  persistence  «)f 
lanugo  hair,  and  by  a  low  degree  of  vigour,  as  compared  with 
the  full-time  healthy  child  (Figs.  280  and  281). 

Much  greater  care  is  required  in  the  management  of  an 
infant  three  or  four  weeks  premature  than  of  one  at  full 
term,  for  prematurity  implies  a  low  heat  production  and 
indifferent    digestive    activity.     Incubation    of    premature 


].'„,.  'jsO. — I'n-iiinturo  iiifiint,  wci^rht  I  11>^.     The  >kiii  ia  much 
wrinkled,  iiml  the  chiM  is  iijin^'  I'e.'bly. 

infants  has  been  much  employed,  but  it  is  doubtful  whether 
it  is  really  necessary,  e.vcept  in  the  case  of  infants  of  not 
more  than  tluro  })ounds"  weight.     Tlie  iucubat(u-  generally 
used  in  this  i ountry  (Fig.  282)  is  heated  by  hot-water  bottles, 
which  are  placed  in  a  dosed  chamber  under  the  infants 
bed  ;     ventilation   is   i)ermitte<l    by   aj)ertures   of  entranci- 
which  communicate   with  this  chamber,  and  H})ertures  of 
exit  mulcr  the  roof  ;   a  thcrnuimeter  li.xed  to  on.'  of  the  glass 
walls  eiuibles  the  temperatme  to  be  kept  under  observation. 
A  fairly  uiiifonu  tem|)erature  can  be  maintained  (about  N."> 
to  '.HI    v.).  but  ventilation  is  very  imperfect    aiul  the  infant 
un(loul)1cdly   suffers  from   want  of   fii^h   air      Jvxpenenco 
shows  thai  with  infants  of  over  tint-e  pounds  ('(|ually  good 
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results  may  be  obtained  by  keeping  the  eliild  in  a  warm, 
well- ventilated  room  (about  7o  F.)  ;  it  should  l)e  screened 
from  draughts,  and  the  l)ed  in  which  it  lies  can  Ite  kept  at  a 
temperature  of  about  1(K>  F.  l)y  the  use  of  hot-water  l)()ttles 
rolled  up  in  blankets.  The  child  should  not  be  dressed  in  the 
ordinary  manner,  but  wrapped  up  in  sheets  of  cottonwool  or 


I'l.i.  281.— Full-'ii'"'  iuU>ut.  wci-ht  f-'  \h*.     Tli.'  ..utlim-s  ..(  tli.^ 
laco  ;in'  n.ui.d.'il,  tlicrr  :iii'  i-w  wiiiiklc  .  i'lnl  !li<>  i  lnUl  i> 


cryiiitf  lustily 


(iamgee  tissue,  it  .should  lie  distuil>c<l  as  little  as  possilile, 
iMul.  althoufth  b*<thing  is  not  advi..al)le,  tlie  skin  ni;iy  be 
kept  clean  by  the  daily  usi  of  olive  oil,  with  which  the  whole 
liody  shoukl  (.>(>  freely  smeiued  ;  Miis  pinbably  has  also  a 
certain  nutritive  value,  some  (»f  liie  fat  being  alisorbed  l)y 

the  skin. 

F.-eding  may  present  some  difliculties.    I'renniturt  infants 
weighing  four  to  live  pounds  can  usually  '  >K'-  the  bn  ist 
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satisfactorily  ;  if  not,  the  breast  milk  may  during  the  first 
few  days  be  withdrawn  by  a  breast-pump,  and  administered 
with  a  spoon  ;  *\t  however,  cannot  be  continual  for  long. 
It  is  well  to  h~\',v>  ..ic  feeding  of  a  premature  infant  wi  hinit 
delay,  and  tht  whey-cream  mixture  (see  p.  H2fi)  is  the  best 
artificial  food  for  the  first  two  or  three  days  ;  of  this  a  tea- 
spoonful  may  be  given  every  hour,  until  the  breast  secretion 
is  available.  These  infants  sleep  nearly  continuously,  and 
must  be  regularly  roused  for  their  feeds.  When  breast  milk 
cannot  be  used,  the  amount  of  whey  and  cream  should  be 
increased  to  half  an  ounce  every  two  hours  by  the  end  of  the 


Kid.  Wl. — Inculiiitor  for  I'rciiiiitiiro  Infants. 

first  week,  when  a  modified  cow's  milk  may  be  .substitute*! 
for  it.  Cows  milk  when  used  must  be  given  more  dilute  - 
i.e..  with  a  larger  proportion  of  water  tiuin  in  the  case  of  a 
full-time  child,  and  the  strength  must  be  very  cautiously 
increased.  Sodiiun  citrate  is  particularly  u.seful  in  assi>ting 
tlic  digestion  of  the  caseinogen.  The  amount  and  concentra- 
tion of  the  food  should  be  very  cautiously  incn-ased.  If  tii 
child  cannot  suck  through  a  teat.  t!ie  food  should  be  dropi)ed 
gently  and  slowly  into  its  mouth  throuirh  a  glass  jupette. 
Sometimes  premature  infants  are  at  fin  t  too  feeble  to 
swallow,  and  they  must  then  be  fed  farough  a  nnrrow  soft 
rubber  catheter  passed  into  the  stonuich. 

Pr  .'mature  infant-lose  comparatively  little  weight  during 
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the  first  week,  as  the  amount  of  meconium  and  urino  which 
they  pass  is  small.  Even  when  no  difficulties  in  feeding  ate 
encountered  the  r;7te  at  which  they  gain  weight  is  very  slow 
for  the  first  three  or  four  weeks. 

Digestive  Disturbances.— In  breast-fed  babies  digestive 
disturbances  are  rare  when  the  mother  is  healthy,  the  con- 
dition of  the  mammary  glands  satisfactory,  and  the  neces- 
sary precautions  are  observed  in  keeping  the  nipples  and  the 
child's  mouth  clean.  In  bottle-fed  babies  they  are  much  more 
common,  and  are  due  either  to  the  kind  of  food  in  use  being 
unsuitable   to   the   child,   or  from   failure   to   observe   the 
necessary  rules  of  cleanliness  already  laid  down.     Digestive 
di  tiirl)ances  are  indicated  in  infants  by  abdominal  symptoms 
such  as  colic,  vomiting,  constipation,  or  diarrhosa  ;  by  the 
parasitic  eruption  known  as  thrush,  and  by  loss  of  weight  or 
failure  to  increase  in  weight.     Colic  is  indicated  by  attack.^ 
of  violei't  screaming,  in  which  the  legs  are  drawn  up  to  the 
abdomen  ;    tn?  attacks  are  often  suddenly  relieved  by  thu 
passage  of  flatus.     Vomiting  after  feeding  may  be  due  to  the 
infant  having  over-filled  its  stomach  or  taken  its  meal  too 
quickly  ;  sometimes  it  is  due  to  the  food  containing  an  e.Kce.ss 
of  fat.     In  oases  of  persistent  vomiting  the  possibility  of 
pyloric  utenoiiin  must  not  be  overlooked.     This  condition  is 
characterised  by  frequent  attacks  of  vomiting,  in  which  the 
ejected  food  is  thrown  out  with   remarkable  violence,  the 
so    allod  projectile,  mmiting.     When  this  sign  is  not  present, 
])hysical  evidenc  cs  of  dilatation  of  the  stomach  may  be  found, 
the  peristaltic  wave  crossing  the  epigastrium  from  left  to 
right  being  faiily  .  haractoristic.    I)iarrh(in  is  usually  accom- 
panied by  a  greenish  discoloration  of  llie  stools,  the  n\sult 
of  an  iui'd  ferncnta'.ion.  a?i(l  sonivtinics  in  \w\  rises  they 
contain  fiagnicnts  of  luidigcsted  milk  c.inl       (t  also  usually 
causes  redness  ahd  irritation  f)f  tin-  skin  arn\iiid  tiie  anus, 
wliich  may  spn  ad  over  tiie  bi.ttocks  an.l  i.iiK>r  si  It  s  of  the 
thighs.     Thrush  is  cliara-terised  liy  the  appeaniiice  o*  a  crop 
of  slightly  ell  vatcd,  circular,  wfiite  s|i«  cs  in  the  mouth  and 
thr;>at,  and  somctinv's  within  anti  around  the  anus.     They 
are  ihie  to  a  fungus     onhnm  alhirnttH  -\\Ww\\  <an  be  readily 
d.    ccted    by    Uk-    mit'oscope    in    iiie   si  li-uiiiu's   from   these 
patches.      It  is  always  accompanied  by  some  <-r  :Ul     i  the 
svmptoni ;  of  disturbed  digestioii.     On  infiuiry  the  condition 
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can  usually  be  traced  to  the  use  of  dirty  bottles  or  tiiits,  or 
to  lack  of  attention  to  tin-  child's  mouth.  Wasting  from 
unsuitable  feeding  must  be  distinguished  fn)nj  constitutional 
conditions  such  as  syphilis. 

Digestive  disturbances  a -e  to  be  treated  not  so  much  by 
drugs  as  by  regulation  of  the  quantity  and  (jiiality  of  the  food, 
and  by  strict  attention  to  cleanliness.  A  common  error  in 
artificial  feedmg  is  g'ving  the  fotxl  in  a  too  concentrated 
state  ;  no  rule  will  apply  to  every  case,  and  increase<l  dilution 
may  often  be  advisable  even  when  the  food  is  aj)parently  not 
too  concentrated.  The  joor  often  administer  starchy  food 
to  very  young  infants  :  this  is  quite  unsuitable,  for  the 
amylolytic  digestive  ferments  are  undeveloped  in  the  infant. 
Another  coi.imon  error  is  the  u.«e  of  artiticially  prejjared 
])atent  foods  foi'  infants  ;  these  are  al'  «lefi(ient  in  fat, 
which  is  one  of  the  Viio.st  useful  and  most  «  usily  digested 
elements  of  an  infant's  food,  and  wasting  is  accordingly  very 
apt  to  occur.  Barley  water  or  rice-water  nia_\  be  u.sed  instead 
of  jdain  water  for  dibit ing  the  milk  ni  digestive  disturbances. 
If  the  child  <loes  n.>t  thrive  on  cow  s  milk  prepared  in  the 
maimer  described,  a  wet-nurse  or  a  sup})ly  of  '  hnmani.-<ed  " 
milk  ot  of  ass's  u'.ilk  should  be  obtained  instead.  (Vmstipa- 
tion  can  often  be  lelieved  by  a  slight  alteration  in  the  ffxxl  ; 
increased  dilution  or  the  addition  of  an  excess  of  cream  will 
often  suttice.  i)rugs  should  ))e  avoided,  but  .")j.  of  olive  oil 
may  be  given  occasionally  when  required.  !»iarrha>a  is  be.-tt 
treated  by  a  single  dose  of  a  nii.\!ure  of  cast(<r  oil  r)««..  ^^'h 
olive  oil  ."jis-i.,  followed  hy  a  change  of  feeding.  Severe  ca.ses 
of  diarrhu'a  with  vomiting  may  be  treated  as  f(;llows  :  a  tea- 
.-p(  onful  or  two  of  boiled  water  (warm)  <'very  hour  for  twelve 
hours  ;  then  a  teaspoonful  of  wluy  every  hour  foi'  twelve 
hours  ;  tiuii  two  tea-|)oonfuls  of  Ww  whey-cream  mi.xture 
every  hour  for  twelve  hours.  Thru>h  needs  no  sj»ecial  treat- 
ment beyond  the  cleansing  of  the  mouth  with  l)oro-glyceri(le, 
and  attcnt'  <n  t"  the  firod  and  to  the  condition  of  the  l»ottlcs 
and  teats. 

Ariite  (jastro-enteritin  may  result  from  i»ersi.sten!e  in 
unsuitable  feeding,  or  from  infection  of  the  alimentary  canal 
by  contamiimted  milk.  It  is  almost  unknown  it\  breast -fed 
batties.  It  is  one  of  the  most  .serious  disorders  of  early 
infancy,  and  is  attended  by  a  high  mortality.     The  chief 
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symptoms  are  jKTsistent  vomiting;  niid  dinrrhuMi.  with 
coUapHe,  indicated  hy  coldiu'ss  and  cyanosis  of  the  face  and 
limbs.  There  is  usually  great  irritation  and  some  excoriation 
of  the  skin  of  the  buttocks,  and  j^eneral  cutaneous  eruptions 
of  variinl  types  and  distriliutioii  are  often  present.  'I'lic 
treatment  is.  in  the  first  place,  to  stop  the  administration  of 
food  entirely  for  twenty-four  to  forty-eijiht  hours  ;  dming 
this  period  sterile  saline  solution  may  be  inj«'cted  under  the 
skin,  with  strict  antiseptic  precaution,  in  small  (piantities  of 
abojit  1  ounce  every  three  or  four  hours.  Then  boiled  water 
or  albumen  water  in  small  quantities  should  be  given,  and  if 
a  wet-nurse  cannot  be  obtained,  the  whey-cream  mi.xturt' 
may  be  cautiously  given  or  wcll-dilut€Ml  peptonised  cow's 
milk.  The  question  of  food  is  all-important,  drugs  being  of 
little  use. 


Obstetric  Injuries  and  Diseases  of  the  Foetus 

Asphyxia  Neonatorum  (Still-birth). — Asphyxia,  which 
literally  means  pnlselessncfts.  has  come  by  usage  to  mean 
Interruption  of  the  respiratory  function,  and  is  now  used  in 
this  sense  only.  Asj»hyxia  in  the  new-born  child  may  arise 
in  itlero  from  complications  of  labour,  in  w  liich  case  the  child 
is  born  asphyxiated  (iiif  ra-uterine  suffocation);  or  it  may  arise 
from  failure  to  establish  pulmonary  respiration  when  born, 
in  which  case  the  asphyxia  comes  on  aftei'  delivery.  The 
latter  i-  very  rare,  the  former  is  common. 

Respiration,  as  it  is  found  in  the  fietus  in  nitro.  consists  in 
a  gaseous  exchar.ge  between  the  ftetal  blood  and  the  nuiternal 
blood  effected  thro\igli  the  placenta.  Therefore  iuiythiiig 
ivliichcauscsinterruj)t ion.  partial  orconi|)icte,of  the  |)lacciital 
circulation,  either  foetal,  through  the  villi,  or  maternal, 
through  the  inter- villous  spaces,  will  (end  to  induce  intra- 
uterine asphyxia .  The  follow  ing  condit  ions  may  accordingly 
cau.se  it  :  {a)  I'liniatitre  thtachwfnt  of  the  jtlncinta  (ante- 
partum luemorrhage).  (h)  ('o}iipre.s.si(ni  of  the  cord  (cord 
prolapsed,  or  tightly  coiled  round  thv  f(etus,  or  caught  l)y  the 
after-coming  head),  (r)  Tonir  iilrinc  roiitmclion.  causing 
continuous  compression  of  the  placenta.  The.se  conditions 
may  all  be  comj)licated  by  hlockiittj  of  the  fatal  air-jKismifes 
with  fluids  from  premature  respiration  in  ulero.  due  either  to 
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cutaneous  stimulation  (breech  cases),  or  to  partial  inter- 
ference with  the  placental  circulation,  which,  by  causing 
accumulation  of  carbonic  acid  in  the  blood,  stimulates  the 
respiratory  centre  before  paralysing  it. 

Failure  to  establish  the  pulmonary  respiratory  function 
after  birth  may  be  due  to  (a)  head  injuries  causing  inter- 
ference v/ith  the  action  of  the  respiratory  or  vase  motor 
centres  in  the  medulla  ;  and  (6)  sucfi  congenital  defects  as 
stenosis  of  the  trachea  or  the  pulmonary  artery.  Obviously 
cases  may  be  met  with  in  which  the  causation  is  complex- 
es, blocking  of  the  air-passages  with  fluids  may  be  associated 
with  injury  to  the  head  received  in  difficult  labour. 

The  asphyxial  phenomena  in  new-born  infants  will 
depend  in  the  main  upon  the  extent  and  duration  of  the 
interference  with  the  placental  circulation  which  has  pre- 
ceded delivery.  The  commencement  of  the  process  of 
asphyxia  is  characterised  by  cyanosis  and  high  blood- 
pressure  ;  this  phase  is  commonly  known  as  cyanotic  or  blue 
asphyxia.  Later  on  the  blood-pressure  is  reduced,  the  cir- 
culation fails,  and  the  skin  becomes  pale  ;  this  phase  is  called 
pallid  or  tchite  asphyxia,  and  is,  of  course,  more  serious  than 
the  former. 

Cyanotic  Form. — This  form  of  asphyxia  is  characterised 
by  the  deep  blue  or  purple  tint  of  the  skin,  and  by  other 
appearances  suggestive  of  suffocation — e.g.  half-opened  eye- 
lids and  injected  conjunctiva"  ;  there  is  also  slight  muscular 
rigidity  of  the  limbs,  with  ])reservation  of  the  cutaneous 
reflexes.  The  heart  usually  beats  vigorously,  and  its  move- 
ments can  be  readily  seen  and  felt  through  the  chest-wall  ; 
sometimes  in  more  severe  ca.ses  only  feeble  cardiac  movements 
can  be  detected. 

Pallid  Form.— In  this  form  the  skin  is  blanched,  the  limbs 
are  flaccid  from  complete  loss  of  muscular  tone,  the  eyes 
closed,  the  pupils  dilated,  the  umbilical  cord  almost  pulseless, 
and  the  cardiac  movements  feeble  ;  they  may  be  utuecog- 
nisable  except  by  the  stethoscope.  All  the  reflexes,  sujjcr- 
ficial  and  deep,  are  lost,  the  sphincters  often  being  relaxed 
so  that  urine  and  meconium  escape. 

In  both  forms  the  child  makes  no  voluntary  movements  ; 
hence  the  time-honoured  name  of  still-birth  ap[)lied  to  the 
oonditinn. 
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The  j)robability  of  the  child  being  bo?ii  in  a  condition 
of  asphyxia  may  be  sometimes  foretold  during  labour  :  thus 
direct  evidence  of  pptal  di-stres.^  may  be  afforfled  by  shewing 
and  enfeeblement  of  the  foetal  heart-sounds,  or  by  the 
passage  of  meconium  in  cases  other  than  breech  presentations. 
In  breech  jiresentations,  difficult  forceps  cases,  and  cases  of 
ante-])artum  haemorrhage,  there  is  always  an  increased  risk 
of  still-birth.  Accordingly,  under  all  such  circumstances, 
prej)arations  for  resuscitation  should  be  made  before  deliv   y. 

Treatment. — The  first  step  is  to  clear  the  mouth  and 
throat  of  Huids  ;  this  may  be  done  by  laying  the  child  on  its 
side  and  \vi{)ing  out  the  throat  with  pledgets  of  wet  cotton- 
wool ;  or  by  holding  it  up  by  the  feet  for  a  moment  or  two  so 
as  to  allow  retained  fluid  to  escaj)c  from  the  throat.  In  a 
case  of  cyanotic  asj)hyxia  attention  may  then  be  solely 
directed  to  exciting  the  respiratory  centre  ;  in  a  case  of  pallid 
asphyxia,  cardiac  is  (piite  as  important  as  respiratory  stimu- 
lation. The  treatment  of  the  two  conditions  is  accordingly 
somewhat  different. 

In  cjfanotic  asphyxia,  when  the  heart  beats  strongly, 
vigorous  measures  may  be  adoj)ted.  such  as  sprinkling  the 
chest  with  cold  water,  flicking  the  trunk  with  a  towel  di|)pcd 
in  cold  water,  or  momentarily  immersing  the  trunk  and  liml)s 
of  the  child  in  te])id  and  warm  baths  alternately  (tem[)eraturc 
about  (in  and  10")  K.)  :  or.  while  in  a  warm  bath,  cokl  water 
may  be  sj)rinkled  over  its  head.  As  the  cutaneous  reflexes 
arc  preserved,  these  measures  usually  produce  a  considerable 
effect  upon  the  res[)iratory  centre.  If  they  fail  to  excite  any 
response,  artificial  respiration  must  be  at  once  employed. 
When,  in  this  form,  the  cardiac  jtulsations  are  feeble  at  the 
outset,  artificial  respiration  should  l)e  l)egun  ns  soon  as  tlic 
throat  has  been  cleared. 

In  pallid  asphyxia  the  gr(>atest  care  must  l)e  taken  to 
])rescrve  the  body-heat  and  to  maintain  the  circulation.  A 
useful  method  is  to  immerse  the  infants  Ixxly  in  a  warm  bath 
(!()")'  V.)  for  several  minutes,  hohling  its  head  clear,  gentle 
friction  being  used  meanwhile  to  the  truid<  and  liml)s  ;  i)y 
gently  compicssing  the  base  of  the  client  between  the  fiands, 
and  then  allowing  the  chest  wall  to  recoil,  artificial  respira- 
tion may  l)e  practised  at  the  sauu'  time.  Or  th'>  child  may 
be  laid  "ver  a  hot-water  bottle  well  protected  with  blankets. 
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and  a  rectal  injection  of  jj.  to  jij.  of  warm  saline  solution  may 
be  administered.  Cutaneous  stimulation  of  the  respiratory 
centre  is  impracticable,  as  the  cutaneous  reflexes  are  lost, 
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Fi(i.  "Js;!,^  Schnlt/o's  Method  nl  Avtititiul  Rcsiiiratinn. 
First  or  Inspiratory  I'ositiini. 

and  accordingly  artiiicial  respiration  should  be  bepun  with 
as  little  (li'lay  '.s  possible. 

MiI/hxI.^  I,/  Artificial  liespiration. — While  inany  may  be 
imvctised  upon  the  adult,  only  three  are  of  practical  imj)ort- 
ance  in  the  case  of  the  new-born  chiUl. 
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(1)  Schultze's  Method.— The  body  of  the  child  is  held  by 
the  shoulders,  the  thumbs  jmssing  over  the  clavicles,  the 
fingers  supporting  the  back  ;   the  ulnar  margins  of  the  hands 
are  sufficiently  separated  to  allow  the  head  to  lie  between 
them  in  a  position  mid- 
way between  flexion  and 
extension,  so  as  to  allow 
free      passage      of      air 
through  thf  glottis.   This 
is  the  fust  or  inspiratory 
position  (Fig.  283)  :    the 
lower  limbs  hang  down, 
so  that  the  trunk  is  ex- 
tended ;   in  this  attitude 
the  diaphragm  is  drawn 
down  to  the  lowest  possi- 
ble level,  and  air  is  thus 
drawn    into    the    lung.-;. 
The  body  of  the  chil  1  is 
then  swung  lightly  into 
the    position    shown    in 
Fig.    284  ;    this    is    the 
second  or  expiratory  posi- 
tion.    The  trunk  is  now 
flexed,  and  the  weight  of 
the  lower      nbs  and  the 
abdominal      viscera      is 
thrown    ujjon    the    dia- 
phragm,   causing    it    to 
a.scend     and    expel    air 
from    the    lungs.      Next 
the    body    of    the    child 
is  allowed  to  fall  back 
gently  into  the  first  posi- 
tion.      The    head    must 
be    held    steady    by   the    wrists   dining    these  n\ovenu'iits, 
and  not  allowed  to  fall  foiwards  against  the  chest,  or  the 
j)assage  of  air  through  the  glottis  will  be  imj)eded.     The 
movements   should   be   regulated   so  as   to   jjroduce  about 
twelve   to   fourleeu   respirations   a   minute.     The   reversed 
position  of  the  trunk  in  the  expiratory  movement  is  also 
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useful  in  promoting  the  escape  of  fluid  from  the  air-passages. 
When  the  body  's  thickly  covered  with  vernix  a  handkercliief 
or  towel  must  L%  used  to  hold  it  securely. 

(2)  Sylvester's  Method.~The  child's  body  is  laid  on  its 
back,  a  pillow  being  placed  beneath  the  Moulders,  and  the 
head  allowed  to  han„  over  the  end  in  a  position  midway 
between  flexion  and  extension.  If  necessary  the  body  may 
be  kept  warm  by  placing  beneath  it  a  hot-water  bottle  well 
protected  in  a  blanket.  The  tongue  should  be  pulled  out 
with  the  corner  of  a  handkerchief,  and  an  assistant  is  required 
to  hold  the  feet  steady  (Fig.  285).     The  arms  are  then  seized 


Fui.  '2S'}.-  -Sylvester's  Method  of  Artiticiiil  Respiration. 
First  or  Inspiratory  Position. 

by  the  elbows  and  gently  but  firmly  carried  round  by  an 
U])ward  and  outward  sweep  until  they  lie  at  the  sides  of  the 
head  (inspiration)  ;  next  the  a<ms  are  pressed  against  the 
chest-wall  (expiration)  (Fig.  2S()).  These  movements  are 
made  at  about  the  same  rate  as  in  the  former  method. 

Tongue  Traction. — Ey  seizing  the  tip  of  the  tongue  in  the 
corner  of  a  handkerchief,  and  i)ulling  it  firmly  forwards, 
traction  is  m  ule  uj)on  the  larynx,  and  this  ])owerfully  excites 
the  respiratory  centre  ;  a  distinct  gasp  usually  follows  imtnc- 
diately.  By  repeating  ti  ction  at  regular  intervals  respira- 
tion may  be  maintained  ii  favourable  cases.  This  reflex  is 
often  ])reserved  after  all  t  le  cutaneous  reflexes  have  been 
lost,  but  in  l>ad  cases  of  i)a!lid  asphyxia  it  may  fail  iMtirely. 
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This  method  can  conveniently  be  employed  along  with 
Sylveste-  "j  method,  or  while  the  infant  is  in  the  warm  bath. 
(3)  Insufflation. — This  method  is  only  required  when  the 
air-passages  have  become  waterlogged  by  premature  respira- 
tion in  utero  ;  great  difficulty  may  then  be  experienced  in 
causing  air  to  enter  the  lungs  by  the  methods  of  artificial 
respiration  just  described.  Insu'flation  may  be  practised  by 
the  mouth-to-mouth  method,  or  by  catheterisation  of  the 
trachea.  The  former  is  not  to  be  advised,  for  the  greater 
part  of  the  air  blown  into  the  mouth  passes  down  the 


Fio.  286.— Sylvester's  Method  of  .Artificial  Respiration. 
.Second  or  Expiratory  I'osition. 

oesophagus  into  the  stomach  instead  of  through  the  glottic. 
When  insufflation  is  indicated  the  latter  method  should  be 
adopted.  An  ordinary  gum-elastic  cathetvr  is  the  only 
instrument  rcquiied  ;  in  introducing  it  the  index  finger  of  the 
right  hand  should  be  passed  into  tiie  throat,  over  the 
epiglottis,  and  the  catheter  directed  along  its  palmar  surface 
into  the  larynx.  When  caref-Uy  introduced  no  injury  will 
be  caused  to  the  soft  parts  by  the  catiuter.  Air  may  !)e  now 
gently  blown  into  the  trachea,  and  if  fluid  is  present  this  will 
bulble  uj)  at  the  sides  of  the  catheter  into  the  mouth,  and  can 
bo  wiped  away.  \Vhen  most  of  the  fluid  seems  to  have  been 
expelled,  Sylvester's  method  of  artificial  respiration  should  be 
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resorted  to,  with  the  catheter  left  in  position.  Used  in  this 
manner  for  merely  freeing  the  air-passages,  insufflation  is 
useful.  As  a  method  of  artificial  respiration  it  is  unsatis- 
factory, first  because  of  the  risk  of  rupturing  the  pulmonary 
vesicles  and  causing  emphysema  by  blowing  air  too  vigorously 
into  them  ;  and  secondly,  because  the  air  thus  introduced 
into  the  child's  lungs  is  exhausted  air,  loaded  with  various 
impurities,  and  consequently  unsuitable  for  resuscitation. 
Ril)eniont-Dessaignes  has  invented  an  insufflator,  by  means 
of  which  atmospheric  air  can  be  blowi  directly  into  the 
trachea,  thus  neutralising  the  latter  objection  (Fig.  287). 

Schultze's  method  should  not  be  employed  in  cases  of 
pallid  asphyxia  on  account  of  the  handUng  and  exposure  of 


Fio.  287. — Ribeinont-Dessaigncs'd  Iiisiifflutor. 

the  child  which  it  entails.  Great  care  and  gent  leness  must  be 
exercised  in  carrying  out  the  manipulations.  Rupture  of  the 
liver  or  the  spleen  may  be  cau.sed  by  too  vigorous  compression 
ci'  the  trunk  in  either  method.  While  performing  artificial 
respiration,  care  should  be  taken  not  to  interfere  with  the 
first  irregular  .spontaneous  attempts  to  breathe  which  the 
child  may  make.  At  first,  long  intervals  occur  between 
these  attcin])ts,  during  which  artificial  respiration  mu.st  be 
resumed.  The  condition  of  the  heart  must  bo  carefully 
watclu'd.  As  long  as  cardiac  pulsations  can  be  made  out 
with  tlie  stethoscope  there  is  a  chance  of  success  ;  when  these 
have  definitely  ceased  the  child,  of  course,  is  dead.  In  cases 
of  |)alli(l  asphyxia  after  successful  resuscitation  the  chihl  often 
remains  very  feeble,  and  may  die  in  two  or  three  days  from 
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cerebral  injury  or  from  pneumonia— e.^r.  if  fluids  have  been 
drawn  into  the  air-passages.  The  prognosis  after  successful 
resuscitation  is  much  mort  favourable  with  the  cyanotic  form. 
Injuries  to  the  Head. — As  a  result  of  injury  tluring  labour 
hcemorrhage  may  occur  either  outside  or  within  the"  cranial 
cavity,  or  fracture  indentations  of  the  skull  bones  may  be 
found. 

Hcemorrhage  may  occur  in  four  different  strata  :   (a)  into 
the  deep  cellular  layer  of  the  sculp,  i.e.,  the  same  position  as  a 
caput  succedaneum  ;    (6)  beneath  the  pericranium  and  the 
aponeurosis    of    the    occipito- 
frontalis  muscle  ;    (c)  between 
the  pericranium  and  the  bone 
(cephalhaematoma)  ;      (d)    be- 
tween the  bone  and  the  dura 
mater     (extra-dural      hajmor- 
rhage)  ;      (e)     into    the     pia- 
arachnoid    or   the   brain   sub- 
stance (cerebral  haemorrhage). 
The    haemorrhages    which 
occur  in  the  scalp  are  not  of 
great  clinical  importance  ;  the 
other    varieties  deserve  some 
consideration. 

Cephalhaematoma.  —  This 
condition  consists  in  an  effu- 
sion of  blood  beneath  the  peri- 
cranium, due  to  detachment  of 
this  membrane  during  labour. 
Usually  the  effusion  takes  place  gradually,  and  the  swelling 
may  not  appear  for  a  day  or  two  after  birth  ;  but  it  may  be 
found  on  the  head  at  birth.  The  cause  of  the  separation  of 
the  pericranium  is  unknown :  the  bone  is  very  seldom  injured, 
and,  though  usually  occurring  after  a  difficult  labour,  it  is 
occasionally  seen  after  a  normal  and  easy  delivery. 

The  usual  situation  is  upon  one  or  other  jj.arietal  ))one  ; 
sometimes  it  is  bilateral,  affecting  both  parietal  oones  ;  more 
rarely  multiple  cephalhaematomata  are  met  with.  The  swell- 
ing varies  a  good  deal  in  size  ;  it  may  be  no  larger  than  a 
walnut,  when  the  area  of  detached  periosteum  is  small  :  it 
may,  however,  attain  the  large  size  shown  in  Fig.  'iss. 
K.M.  ^l" 


i.i.  2SS.— I)oul)le  CeplmlhiPma- 
toiiia.  (Ribcmoiit-I)ossaij;iit>^ 
and  Lepage.) 
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Though  limited  by  the  sutures  to  the  area  of  the  affected 
bone  because  at  the  sutures  dura  mater  and  pericranium  are 
united,  the  effusion  seldom  spreads  over  the  whole  surface 
of  the  bone,  hv  is  confined  to  a  portion  of  it.  At  first  it  is 
soft  and  fluctuating,  but  soon  a  dense,  hard,  rounded  edge 
forms  around  it,  due  to  osteoplastic  changes  at  the  margins  of 
the  effusion.  The  blood  remains  fliiid  in  the  centre  and  is 
gradually  absorbed,  but  .r.everal  months  may  elapse  before  it 
entirely  disappears.  No  treatment  is  necessary  ;  incision  or 
punctuie  is  inadvisable. 

Intra-cranial  Ha:monhages  are  by  no  means  uncommonly 
found  in  cases  of  still-birth,  and  jiremature  infants  are 
specially  suscejjtible  of  this  injurj^  on  account  of  the  imj)erfect 
ossification  of  the  cranial  bones.  In  130  autopsies  on  still- 
born infants  Spencer  found  that  40  per  cent,  of  them  showed 
intra-cranial  haemorrhages,  the  greater  number  being  extra- 
duial  in  position.  All  the  still-born  infants  in  his  series 
which  had  been  delivered  by  forceps  showed  this  condition. 
Very  s  imilar  results  have  been  obtained  by  Wallich  in  a  series 
of  143  still  births.  Intra-cranial  haemorrhage  is,  however, 
not  confined  to  cases  of  instrumental  delivery,  as  it  has  been 
sometimes  found  when  delivery  has  been  natural  and 
apparently  ea.sy.  Extra-dural  ha-morrhages  are  usually  asso- 
ciated with  fracvure  or  fracture-indentation  of  the  skull. 
Extensive  intra-cranial  haemorrhage  occurring  during  labour 
always  results  in  the  child  being  still-born  ;  occasionally  the 
condition  develops  after  birth  and  the  child  may  live  for  a 
few  days.  The  diagnosis  is  then  a  matter  of  much  difficulty  ; 
localising  symptoms  cannot  be  expected  to  develop,  but 
certain  general  signs  indicative  of  intra-cranial  bleeding  may 
be  observed.  In  the  early  stages  the  infant  is  constantly 
drowsy,  the  pulse  is  slow  (below  100),  and  the  fontanelles  are 
bulging  and  tense  ;  later  on  trismus,  dysphagia  and  con- 
vulsions occur.  If  a  depressed  fracture  is  associated  with  it, 
or  other  signs  of  injury  to  the  skull,  the  diagnosis  is  of  cour.se 
more  readily  made.  In  such  cases  an  operation  upon  the 
site  of  the  fracture  may  be  undertaken,  but  naturallj-  the 
pros{)ect  of  success  is  small. 

Infra-dural  Spinal  Hamorrhages  have  been  found  in  still- 
born infants  from  difficult  breech  labours. 

DeprcHnion  and  Dcpresned  FmcUires  of  the  Bones. — This 
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injury  usually  results  from  the  prcssuic  of  the  sacral  pro- 
montory upon  the  i)art  of  the  head  with  \\  hiih  it  is  in  contact. 
The  indentation  or  depression  is  usually  oval  and  spoon- 
shaped,  or  shallow  and  gutter-shaped  ;  in  the  former  the 
depression  is  deep  at  one  end  of  the  oval  and  gradually  rises 
to  the  level  of  the  general  surface  of  the  head  at  the  other. 
The  posterior  i)arietal  bone  is  therefore  the  one  usually 


X 


i 


Fig   2,S9.— Sp(„)n-sliai>ed  Tndi'iihitioii  of  the  l!i-ht  Froiitiil  lioiie. 
iho  dotted  lines  .-^how  tl.o  iiositioii  of  the  anterior  fontanollc. 

affected,  and  it  is  much  more  likely  to  be  caused  by  a  flat 
than  by  a  normal-shajjcd  ])clvis.  More  rarely  it  is  seen  upon 
the  posterior  jjart  of  the  frontal  l)one,  as  a  result  of  the  lateral 
gliding  movement  of  the  head  which  occurs  in  natural 
delivery  through  n  iiuirkedly  flat  pelvis  (Fig.  290).  The  spoon 
shape  is  probably  produced  by  the  transverse  gliding  move- 
ment, the  posterior  end  of  the  depression  being  deeper  than 
the  anterior.  It  is  not  always  easy  to  decide  whether  or 
not  the  depressed  bone  is  also  fractured.     Xo  treatment  is 

41—2 
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required  as  a  rule,  for  the  bone  gradually  rises  into  its  proper 
position  ;  occasionally  signs  of  cerebral  compression  occur, 
and  then  an  operation  to  elevate  it  can  be  practised. 

Fissured  Fracture  of  the  Skull-  ^YAs  injury  is  almost 
always  due  to  difficulty  in  delivering  tnc  head  by  forceps  or 
version  ;  but  it  may  sometimes  occur  after  spontaneous 
delivery  in  cases  of  contracted  (flat)  pelvis.  The  posterior 
parietal  bone  is  the  one  moot  commonly  injured,  and  it  is 
compressed  by  the  sacral  promontory  (Fig.  290).     Fracture 


Fic;.  29<>  —I depressed  Fracture  of  the  T.ett  Parictul  limio  cMused  by 
Labour  in  a  Flat  Pelvis.     (Huinm.) 


-.Mk^, 


may  be  complete  or  incomplete  ;    often  it  is  depressed  and 
asi^ociated  with  meningeal  ha?morrhage. 

Birth  Paralyses.  —  Facial  Paralysis. — This  injury  is 
usually  caused  by  forceps  delivery,  and  is  due  to  compression 
of  the  facial  nerve  in  tl-.e  parotid  region  by  the  blade.  A  few 
cases  have,  however,  been  observed  after  spontaneous 
delivery,  but  their  causation  is  quite  obscure.  The  resulting 
deformity  is  characteristic,  and  consists  in  an  '^  eme  lateral 
asymmetry  of  the  face.  On  the  paralyst  .^ide  the  eye 
remains  open  as  the  orbicularis  is  paralysed  ;  the  nasu- 
labial  foM  is  obliterated  ;  the  mouth  is  open.     Owing  to  the 
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action  of  the  unaffected  muscles  being  unopposed,  the  mouth 
is  drawn  over  to  the  sound  side  ;  the  naso-labial  fold  i,.  ^ho 
same  side  is  deep.  When  the  child  cries  extreme  asymmet " 
is  produced.  Suckling  and  deglutition  are  not  affected. 
Often  a  skin  abrasion  can  be  seen  below  ..he  zygoma  on  the 
affected  side,  indicating  where  the  tip  of  the  forceps  blade 
has  caught  the  nerve.  As  a  rule,  the  nerve  recovers  spon- 
taneously in  a  day  or  two  ;  but  severe  cases  may  be  met 
with  in  which  a  certain  amount  of  paralysis  persists,  and 
local  electrical  treatment  will  then  be  necessary. 

Paralysis  of  the  Arm.—The  mechanism  of  this  form  of 


n 


Fi(i.  ■>*)].—  Vm--i\  I'aialysis  in  the  Xew-l(orn  (.'hild.     (Hudin.) 

paralysis  (generally  known  as  Duchenne's  palsy)  is  not  well 
und'^rstood,  but  the  immediate  cause  is  injury  from  over- 
stretching of  the  brachial  plexus  or  of  the  nerve  roots  which 
supply  it.  Difficulty  in  labour  is  almost  invariably  associated 
with  it,  but  some  cases  have  been  recorded  after  spontaneous 
labour.  The  muscles  most  commonly  affected  are  the  del- 
toid, biceps,  coraco-brachialis,  and  supinator  longus i.e., 

the  muscles  supplied  by  branches  from  the  fifth  r.nd  sixth 
cervical  nerves. 

Fractures  of  Limbs  result  from  unskilful  delivery  ;    they 
may  occur  in  breech  presentations,  in  delivering  the  legs,  or 
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from  (lifliciilty  in  fivoiiig  extended  arms  ;  or  in  lirjul  prv- 
wntatioiis  whon  (lu'rc!  is  (liniciiKy  in  disongaging  tho 
sli()»il(l«>rs. 

Umbilical  Sepsis.-  Septic  intention  through  the  navel  may 
occur  when  the  crnl  is  divided,  during  the  process  of  separa- 
tion, or  sul)se»piei)tly.  Sonu"  authorities  cousider  that  it 
is  a  freque.it  occurrence,  and  is  respousihie  in  oiu'  form  or 
another  for  ahimt  10  per  cent,  of  the  nu)rtanty  among  infants 
tniderone  moiitli  old.  'I'his  opinion  is  based  mainly  upon  the 
resuhs  of  autopsies  wliich  fretpiently  sliow  internal  evideiu-es 
of  sepsis  in  ca.scs  in  which  its  existence  was  not  siispet^ed 
during  life.  Local  signs  of  sej)tic  infection  of  the  navel  may 
l)e  .«ieefi  in  erysipelatous  inilannnation  of  the  skin,  sloughing 
or  suppuration  at  the  line  of  demarcation,  often  accompanied 
by  iiaMuorrhage.  k-  a  sloughing  condition  of  the  ulcer  left 
when  the  eorll  has  come  away.  Jn  addition  to  these  obvious 
local  appearances,  septic  arteritis  and  ])hlebitis  nuiy  occur, 
which  spread  i-aj)i<liy  up  the  abdominal  portion  of  the  umbili- 
cal vessels  witho\it  giving  rise  to  noticeable  exteriud  changes. 
Such  cases  usually  ternn'nate  in  geiUMal  (li.s.semiiuvtion  of 
the  septic  process  by  embolism.  In  tetanus  neonatorum,  a 
very  rare  atTection.  the  organisms  probably  enter  at  the 
navel. 

The  only  ctTective  treatment  is  proj)hylactic  ;  it  has  been 
suggested  that  the  cord  should  in  routine  practice  be  ampu- 
tated cl«).se  to  the  abdominal  wall,  and  the  skin  ed{.ies  iniited 
by  stitches  at  birth.  This  is  unnecessary  if  the  cord  is 
treated  systematically  with  proper  surgical  cleanliness.  'I'he 
infant  slu>u!d  be  sponged,  not  bathed,  until  the  cord  has 
separated  and  the  mubilicus  has  healed. 

Ophthalmia  Neonatorum. — This  condition  begins  as  an 
acute  purulent  conjunctivitis,  but  nuiy  go  on  to  attack  the 
cornea,  when  it  nuiy  result  in  ])artial  or  total  ])ernuuu'nt 
blindness  from  opacity  :  or  complete  di.-^organisation  of  the 
eycl)all  from  perforation  of  the  cornea  nuiy  occur.  In  a 
large  proi)ortion  of  cases  of  jiersons  who  have  been  blind  from 
infancy,  gonorrluval  ophthalmia  has  been  the  cau.se  of  their 
loss  of  sight.  In  1 , l(Hl  cases  of  blindness  in  children  recently 
investigated  l)v  Harman,  24  per  cent,  were  due  to  ophthalmia 
neonatorum.  Ophthalmia  is  due  to  infection  :  in  very  rare  in- 
stances this  nuiy  occur  i)i  utcro  from  infection  of  the  amniotic 
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fluid,  for  siicli  cases  Imvo  Ikh'ii  icconlcd  ;  in  <lio  Kreiit 
inajorK y,  li(»wcvi>r,  t Ik>  inft'd  ion  occurs  diiriiiK'  or  iiniiicdialcly 
after  labour;  in  a  smaller  l»iit  (|iiile  deliiiite  |)r()|tortiofi  it 
occurs  ill  the  first  few  days  of  exha-ulerine  life.  It  is  pro- 
balile  liiat  infection  occurring  immediately  after  birth  is  <lue 
to  |)articles  of  vagiruil  discharf^e  which  cHuk  to  ilw  <"yelids 
or  eyelashes,  and  gain  access  to  the  conjuncttival  sac;  when  the 
eyes  are  (irst  opened.  In  noruud  labour  the  eyelids  are  tight  ly 
closed  and  jtrobah'y  water-tight  during  the  birth  of  the  head, 
but  in  face  presentations  or  in  delivering  the  after-coming 
Ik«u1  the  eyes  may  be  infected  by  the  examining  finger.  In 
about  «)(»  per  cent,  of  cases  the  infection  can  be  ])roved  to  lie 
goiiorrlueal  by  the  discovery  of  gonococci  in  tlu^  pus;  mi 
the  remainder  various  organisms  have  Iteen  found,  includmg 
bacterium  coli,  pneumococcus,  Klebs  Liifller's  bacillus,  and 
the  pyogenic  micrococci.  (Jonorrlueal  cases  only  occur  by 
direct  infection  from  the  maternal  pas.sages.  Other  organ- 
isms, not  derived  from  pre-exist itig  disease  of  the  maternal 
passages,  nuiy  also  obtain  access  in  the  snmv,  matuier.  A 
certain  projtortion  of  the  non-gonorrlueiii  c.vses  are  jtrobably 
of  a  simple  catarrhal  luifure.  ('oMi|)lications  such  as  keratitis 
are  very  much  rarer  in  non-gonorrlueal  than  in  gonorrhieal 
cases. 

The  signs  of  ophthalmia  make  their  ap|)earance  during 
the  first  four  days  of  life  in  frotn  rii)  to  8(»  jjcr  cent,  of  all 
eases  ;  very  few  <-ases  arise  later  t  han  t  he  first  week.  ( Jonor- 
rlueal  cases  l)egin  earlier  than  other  kinds,  because?  infection 
is  early,  and  possibly  l)ecausc  the  period  of  incubation  of  the 
gonococcus  is  short.  The  conjunctivje  become  greatly 
injected  and  excrete  a  free  pinulent  discharge  ;  fh  >  eyelids 
become  reddened  and  anlematous,  and,  from  spasm  of  the 
orbicularis  palpebrarum,  distension  of  the  conjunctival  sac 
with  pus  occurs.  On  gently  sejjarating  the  eyelids,  the  dis- 
charge will  escape  in  large  cpiantities.  Usually  both  eyes 
aic  affected,  either  simultaneously  or  consecutively  ;  when 
one  eye  at  first  escapes  it  is  difficult  to  preserve  it  from 
subsequent  infection. 

7Vefl/me«/.— Ophthalmia  has  been  almost  entirely  ban- 
ished from  lying-in  hospitals  by  the  routine  employment 
of  i)ropliylactic  treatment.  This  consists  in  bathing  the 
eyelids  immediately  after  the  head  has  escajjcd  from  the 
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vulva  with  an  antiseptic  lotion,  such  as  1  in  4,000  perchloride 
of  mercury,  and  the  subsequent  instillation  into  the  con- 
junctival sac  of  one  or  two  drops  of  a  1  per  cent,  solution  of 
nitrate  of  silver.     The  efficacy  of  silver  salts  in  destroying 
the  gonococcus  is  well  known,  and  their  employment  in  this 
connection  is  of  course  a  prophylactic  for  this  organism  only. 
The  vegetable  salts  of  silver,-  such  as  argyrol  and  protargol, 
are  not  so  efficient  in  prophylaxis  as  the  nitrate  of  silver. 
Owing  to  the  difficulty  of  efficiently  treating  ophthalmia  in 
infants,  and  the  serious  risks  of  blindness  which  attend  it, 
the  use  of  this  prophylactic  in  all  suspicious  cases  is  to  be 
advised.  Some  disadvantages  attend  the  instillation  of  silver 
nitrate— viz.,  a  slight  conjunctivitis  is  often  set  up  by  the 
solution,  even  when  there  has  been  no  infection,  and  occa- 
sionally keratitis  ensues,  which  may  lead  to  corneal  opacities. 
Routine    anti-gonorrhoeal    prophylaxis    is    unnecessary    in 
private  practice,  but  it  would  of  course  be  indicated  by 
direct  evidence,  or  by  suspicion  of  gonorrhoea  in  the  mother. 
Active  treatment  consists  chiefly  in  frequently  irrigating 
the  conjunctival  sacs  with  warm  saturated  boric  lotion  or 
saline  solution,  and  the  instillation  once  a  day  of  silver  nitrate 
or  protargol  solution.     The  highly  infectious  nature  of  the 
discharge  must  be  borne  in  mind,  and  the  child  must  accord- 
ingly be  put  in  the  charge  of  a  separate  nurse,  to  whom  the 
risk  both  to  herself  and  others  should  l)e  fully  explained. 
In  severe  cases  the  advice  of  an  ophthalmic  surgeon  should 
be  obtained. 

Icterus  Neonatorum. — Jaundice  occurs  in  the  now-born 
child  under  three  different  conditions  :  first,  it  may  be  due  to 
the  normal  ha'molytic  changes  which  occur  in  the  liver  and 
other  organs  ;  secondly,  it  may  be  due  to  congenital  stenosis 
of  the  bile-ducts  ;  thirdly,  it  may  be  infective  and  due  to 
umbilical  sepsis  or  some  form  of  intestinal  intoxication.  The 
first  variety  is  unimportant  ;  it  is  most  marked  in  premature 
or  debilitated  infants,  and  disappears  spontaneously  without 
treatment  ;  the  urine  does  not  contain  bile  acids  or  salts,  nor 
are  the  stools  decolorised.  The  second  and  third  varieties 
are  almost  necessarily  fatal  ;  the  third  is  sometimes  epidemic 
in'character. 

I  Gastro-intestinal  Hsemurrhage  :    Melaena  Neonatorum. — - 
This  rare  but  serious  disease  of  the  new-born  child  probably 


MEL.«NA 


649 


occurs  in  about  1  in  1,000  births.  The  prominent  symptoms 
are  vomiting  of  blood,  and  the  passage  of  blood  in  the  stools  ; 
the  latter  varies  in  amount  from  a  microscopic  quantity 
up  to  a  steady  trickle  of  blood  through  the  anus.  The  gravity 
of  the  condition  is  shown  by  the  statistics  of  Townshend 
and  others,  the  mortality  being  approximately  50  i)cr  cent. 

In  many  cases  the  first  symptom  is  ha?matemesis,  which 
may  occur  before  the  first  feed  has  been  given  ;  in  the 
majority  of  cases  the  initial  symptoms  appear  in  the  first 
forty-eight  hours  ;  after  the  first  week  very  few  cases  have 
been  recorded.  Slight  l)leeding  per  anum  may  be  overlooked 
while  the  meconium  is  being  discharged,  unless  care  is  exer- 
cised. In  many  cases  the  bleeding  is  not  limited  to  the 
gastrointestinal  canal,  but  other  mucous  surfaces  such  as 
the  mouth  and  nose  may  be  affected.  Not  infrequently 
subcutaneous  ecchymoses  also  occur.  The  effect  of  loss  of 
blood  on  the  young  infant  is  very  serious,  and  in  severe 
cases  the  child  dies  of  anaemia  within  two  or  three  days  of  the 
commencement  of  the  disease. 

'i  le  causation  is  obscure,  but  from  a  careful  clinical 
study  Tyson  adduces  good  reasons  for  regarding  it  as  sejitic 
in  origin  ;  the  point  of  entrance  of  the  organisms  may  be  the 
cut  umbilical  cord,  or  an  abrasion  on  an  exposed  mucous 
surface,  for  example  in  the  mouth  or  nose.  Another  pos- 
sible point  of  entrance  may  be  the  small  intestine,  in  which 
mucous  erosions  may  be  formed  by  the  action  of  the  acid 
gastric  contents  when  feeding  and  digestion  first  begin.  A 
general  septic  toxaemia  is  not  infrequently  associated  with 
bleeding  under  varied  conditions. 

The  treatment  consists  mainly  in  supporting  the  infai  ; 
strength  with  subcutaneous  injections  of  normal  saline  ; 
the  aniount  given  must  be  small — 1  to  2  ounces—  and  very 
careful  antiseptic  precautions  must  be  observed.  Drugs 
are  of  little  use  but  recent  attempts  at  treatment  with  blood 
serum  are  said  to  have  yielded  encouraging  results,  '{'he 
earliest  attempts  were  made  with  hor.se  serum,  but  better 
effects  are  shown  by  serum  of  blood  drawn  from  the  umbilical 
cord  of  another  child  at  birth  ;  the  blood  of  an  adult  may 
be  used  if  none  other  is  available.  The  dose  is  10  c.c.  repeated 
three  times  a  day,  and  if  no  effect  is  produced  the  frequency 
of  the  dose  may  be  increased.     The  serum  acts  by  raising 
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the  coagulability  of  the  infant's  blood.     T  ,-^ding  should  be 
limited  to  the  whey-cream  mixture. 

Infantile   S^  philis.— The   early   recognition   of   infantile 
syphilis  is  of  such  importance  that  the  matter  must  be 
briefly  referred  to  ;  'or  a  systematic  account  a  text-book  of 
Diseases   of   Children   should    be   consulted.     A   syphilitic 
infant  is  often  premature,  and  even  when  born  At  term  is 
usually  under-sized.     The  skin  is  often  of  a  brownish  colour, 
and  wrinkled  from  deficiency  of  subcutaneous  fat  ;    some- 
times, however,  the  child  appears  to  be  quite  healthy  when 
born.     In  a  few  days  some  or  all  of  the  following  signs  may 
appear:    (1)  skin-cracks  (rhagades)  at  the  corners  of  the 
mouth  ;  (2)  nasal  catarrh  (snuffling),  which  sooner  or  later  is 
accompanied  by  a  watery  discharge  ;   (3)  an  eruption  on  the 
buttocks,  at  first  dull  red  and  later  coppery  in  colour,  and 
tending  to  spread  in  a  papular  form  down  the  legs  ;    (4)  loss 
of  weight.     It  must  be  remembered  that  simple  nasal  catarrh 
from  cold  often  occurs  in  infants,  therefore  snuffling  does 
not  necessarily  indicate^  syphilis  ;    and  the  eruption  on  the 
buttocks   at   first    resembles   that   due   to   diarrhoea.     Any 
combination  of  the  above  conditions  justifies  careful  inquiry 
for    .syphilitic    taint    in    the    parents,    and    Wasscrmann's 
reaction  may  be  employed  to  confirm  the  clinical  diagnosis 
both  in  the  child  and  the  parents.     The  treatment  consists 
in  administering  grey  powder  in  doses  of  half  a  grain  twice  or 
three  times  a  day  ;   infants  tolerate  mercury  well,  and  rapid 
improvement   usually  follows.      The  signs  of  fatal  .syphilis 
have  been  .dready  mentioned. 
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Or.STKTllIC    OPERATIONS 
Artificial  Interruption  of  Pregnancy 

It  may  be  necessary  or  advisable  to  interrupt  pregnancy 
either  before  the  foetus  ia  viable  (induction  of  abortion)  or 
after  it  has  become  viable  {induction  of  premature  labour). 
We  shall  have  to  consider  first  the  indications  for  interriipt- 
ing  pregnancy,  and  then  the  methods  by  which  it  may  bo 
accomplished. 

A.     Indications  for  inducing  Abortion  or 
Premature  Labour 


I.  Induction    of    Abortion. — The    indications 
divided  into  two  gro'ups— genera?  and  loml. 


may 


he 


(A)  General  indications. 

(1)  Hyperemesis  gravidarum. 

(2)  Acute   or  chronic   nephritis   witli   a   history   of 

eclampsia  in  a  j)revious  pregnancy  ;   sometimes 

bacillus  coli  urinary  infection. 
(:J)  Chronic    valvular    disease    of    the    heart    with 

failure  of  comr;ensation. 
(4)  Advanced  pulmonary  phthisis. 
(."))  Insanity. 
{())  Chorea  when  not  amenable  ^o  general  treatment. 

(B)  Local  indications. 

(1)  Incarceratia    retroversion,    or    irreducil)le    pro- 

lapse, of  the  gravid  uterus. 

(2)  Extreme  degrees  of  obstruct'  )ii,  when  the  alter- 

native of  Caisarean  section,  at  term  is  refused 
by  the  j)atient — e.g.  : 

(a)   Pelvic  contraction  of  extreme  degree  (see 
p.  418). 
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(h)  Atresia  of  the  vagina  or  cervix. 

(c)  Irremovable  malignant  tumours,  such  as 

those  of  the  pelvic  bones,  and  advanced 

carcinoma  of  the  cervix. 

(3)  Hydatidiform  degeneration  of  the  chorion. 

(4)  '  Threatened     abortion '     with     uncontrollable 

hsomorrhage. 
("))  Acute  hydramnios. 
(6)  Retention  of  a  dead  ovum  (occasionally). 

Certain  of  the  conditions  enumerated  above  form  ahsolvte 
indications  for  the  induction  of  abortion  :  these  are  nephritis, 
inicompensated  valvular  lesions  of  the  heart,  advanced 
phthisis,  insanity,  irremovable  malignant  tumours,  hyda- 
tidiform mole,  uncontrollable  uterine  haemorrhage  and  acute 
hydramnios.  In  the  case  of  the  other  indications,  induction 
is  to  be  regarded  only  as  the  last  resort,  after  the  methods 
of  treatment  described  in  previous  sections  have  bef-n  found 
unsuccessful. 

Criminal  Abortion. — It  must  be  recollected  that  the 
induction  of  abortion,  except  for  clear*medical  indications, 
is  an  offence  against  the  law,  and  is  punishable  by  imprison- 
ment. It  is  therefore  advisable,  before  inducing  abortion, 
that  a  consultation  should  take  place  between  two  medical 
men,  both  of  whom  accept  responsibility  for  what  is  to  be 
done.  Medical  men  are  sometimes  requested  by  married 
women  to  induce  abortion  because  pregnancy  is  inconvenient 
or  motherhood  expensive  ;  but  for  reasons  so  inadequate 
as  this,  the  operation  should  not  be  performed. 

II.  Iiduction  of  Premature  Labour. — Labour  may  be 
induced  prematurely  with  two  distinct  objects  :  (1)  to  save 
the  mother  when  urgent  complications  are  present  ;  (2)  to 
enable  the  foetus  to  pass  without  injury  through  a  relatively 
or  absolutely  narrow  pelvis. 

(A)  General  Indications. — Tho  already  mentioned  as 
indications  for  inducing  abortion  will,  when  encountered  in 
late  pregnancy,  indicate  induction  of  premature  labour.  An 
important  addition  must  be  made — viz.,  eclampsia,  and  the 
tox.epmio  state  which  precedes  it  in  cases  where  medical 
treatment  has  failed  ;  this  condition  is  very  seldom  met  with 
before  the  child  is  viable. 
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(B)  Local  indications. 

(1)  Ante-partum     htemoiThage,    when    profuse    or 

recurrent. 

(2)  Hydramnios,     when     attended     with      severe 

pressure-symptoms. 

(3)  Pelvic  contraction  of  moderate  degree. 

(4)  Abnormally    large    size    of    foetui-    in    previous 

pregnancies. 

(5)  Premature  death  of  the  foetus  in  utero  in  previous 

pregnancies. 

(6)  Post-maturity.     Owing  to  the  large  size  of  the 

child  pregnancy  should  not  be  allowed  to  go 
beyond  300  days. 


Methods  of  Inducing  Aborticii  and  Premature  Labour 

Many  different  methods  are  ivailable  for  this  purpose  : 
the  choice  of  a  method  is  determined  partly  by  the  period  to 
which  pregnancy  has  advanced,  and  partly  by  the  degree  of 
urgency  of  the  indication.  Methods  required  during  the 
earlier  months  of  pregnancy  are  not  suitable  for  the  latter 
months  ;  it  will  therefore  be  convenient  in  the  first  place  to 
consider  them  in  relation  to  the  period  of  pregnancy. 

During  the  First  Three  Months  of  Pregnancy. — During; 
this  period  of  pregnancj'  induction  of  abortion  may  become 
necessary  from  haemorrhage  (including  hydatidiform  degene- 
ration), or  from  some  serious  maternal  disorder,  such  as 
pernicious  vomiting,  nephritis,  or  cardiac  disease.  In  all 
such  conditions  it  is  desirable  to  employ  a  method  by  which 
the  uterus  can  be  rapidly  emptied  ;  slow  methods  of  abortion 
involve  increased  risks  of  septic  infection,  and  when  serious 
illness  is  present  more  harm  to  the  patient  than  rapid 
methods. 

The  best  method  is,  therefore,  rapid  dilatation  of  the 
cervix  under  anaesthesia,  and  immediate  evacuation  of  the 
uterus.  It  is  not  in  all  cases  an  easy  matter  to  dilate  the 
cervix  of  a  gravid  uterus,  and  the  preliminary  use  of  a 
laminaria  tent  may  be  of  considerable  assistance.  The 
tent  should  be  introduced  at  least  twelve  hours  before  the 
operation.  .Scrupulous  attention  to  antiseptic  technique  is 
called  for  wiien  this  appliance  is  used.     The  tent  is  sterilised 
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by  immersion  for  at  least  a  week  in  absolute  alcohol,  or  in 
1  in  1,000  alcoholic  solution  of  perchloride  of  mercury.  The 
vulva  should  be  shaved  and  the  vagina  and  vulva  swabbed 
with  an  antiseptic  solution — e.g.,  1  in  4,000  perchloride.  A 
duck-bill  speculum  is  then  passed,  the  cervi.x  seized  with  a 
vulsellum,  and  the  tent,  held  in  the  introducer,  carefully 
guided  into  the  cervical  canal  and  pushed  in  for  an  inch  and  a 
},alf — i.e.,  until  the  upper  end  has  passed  the  internal  os.  The 
largest  size  of  tent  which  it  is  thought  the  cervix  \,ill  take 
should  be  selected.  The  effect  of  the  tent  is  imrtially  to 
dilate  the  cervix,  and  to  soften  its  tissues  so  that  the  sub- 
sequent stages  of  the  dilatation  can  be  carried  out  without 
laceration. 

After  the  patient  has  been  anaesthetised  the  tent  is 
removed,  and  the  cervix  dilated  to  the  fullest  possible  extent 
with  the  graduated  metal  dilators  shown  in  Fig.  93.  The 
operator  should  use  sterilised  rubber  gloves,  and  the  pro- 
cedure is  to  be  carried  out  in  the  same  manner  and  with  the 
same  precautions  as  the  gynaecological  operation  of  cervical 
dilatation.  In  this  manner  the  cervical  canal  may  be 
stretched  sufficiently  to  admit  the  index  finger  readily.  This 
is  quite  large  enough  for  the  removal  of  a  three  months' 
ovum  ;  at  the  fourth  or  fifth  month  it  may  be  necessary  tc 
enlarge  the  cervical  canal  still  further  in  the  manner  described 
on  the  next  page. 

The  dilated  cervix  being  firmly  held  in  the  grip  of  one  or 
two  pairs  r  vulsellum  forceps,  the  index  finger  is  j)assed  into 
the  uterus,  the  half -hand  (fingers  only)  being  introduced  for 
this  purpose  into  the  vagina.  First  the  finger  is  used  to 
detach  the  ovum  from  the  uterine  wall ;  the  other  hand  is 
placed  upon  the  fundus  and  so  used  as  to  push  down  the 
uterine  wall  upon  the  finger  in  the  cavity,  bringing  the  up])er 
part  within  reach.  The  attachments  of  the  ovum  at  this 
])eriod  are  very  delicate,  and  are  readily  torn  through.  When 
the  ovum  has  been  completely  detached  the  finger  is  with- 
drawn and  a  pair  of  ovum  forceps  introduced  into  the  uterus  ; 
some  part  of  the  membranes  is  then  seized,  and  often  the 
entire  sac  can  be  gently  withdrawn  in  one  piece.  The  foetal 
tissues  are  very  soft  at  this  i)eriod,  and  there  is  no  difficulty 
in  extracting  the  foetus  in  the  same  manner.  Next,  the 
finger  should  be  again  introduced  and  the  walls  of  the  uterus 
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scraped  with  the  finger-tip  to  detach  the  decidua  vera  ;  or 
a  thishing  curette  may  he  gently  used  for  this  purpose.  The 
decidua  forms  a  thick  bulity  membrane  and  its  complete 
removal  is  a  matter  of  considerable  importance.  Finally, 
the  uterine  cavity  shoidd  be  thoroughly  irrigated  with  a  hot 
solution  (110  ¥.)  of  a  non-toxic  antiseptic,  such  as  lysol  or 
iodine,  which  serves  the  double  purpose  of  arresting  ha-mor- 
rhage  and  removing  small  fragments  of  loose  tissue.  Finally, 
the  uterus  should  be  firmly  massaged  between  the  fiiigers 
in  the  vagina,  and  the  other  hand  on  the  abdomen  ;  this  will 
squeeze  out  excess  of  douche  fluid  and  will  cause  the  uterus 
to  cont  act  strongly,  arresting  all  hannorrhage.  ( "out  inuance 
of  undue  bleeding  is  usually  due  to  retention  of  a  piece  of 
membrane  or  blood-cl  t,  and  the  finger  .-ihould  be  re-intro- 
duced into  the  uterus  to  detect  it.  If  difficulty  is  still 
encountered  in  arresting  hajmorrhage  the  uterine  cavity 
may  be  firmly  plugged  with  iodoform  or  plain  sterilised 
gauze,  and  an  intra-mu.scular  injection  of  ergot  or  pituitrin 
administered.  The  gauze  must  be  removed  within  twenty- 
four  hours. 

This  is  the  safest  and  simplest  method  of  terminating  an 
early  pregnancy,  and  no  sjjccial  o])erative  experience  is 
required. 

During  the  Second  Three  Months  of  Pregnancy. — During 
this  period  the  operation  required  for  rapidly  emptying  the 
i>terus  is  more  severe  than  in  the  earlier  montiis  ;  alter- 
native procedures,  known  as  slow  methods,  maj-  be  practised, 
when  the  indication  is  not  one  of  urgency. 

Rapid  Method. — The  increased  difficultj'  arises  mainly 
from  till  ^ize  of  the  foetus  and  the  greater  density  of  its 
tissues  ;  the  cervical  canal  must  accordingly  be  further 
enlarged  to  allow  it  to  be  extracted. 

The  operation  proceeds  in  the  manner  just  described  u|) 
to  the  point  at  which  the  cervix  has  been  dilated  to  the 
fullest  i)ossible  extent  with  the  graduated  metal  dilators. 
Further  than  this  the  cervix  cannot  safely  be  stretched  ; 
serious  laceration  almost  inevitably  results  from  attempts  to 
dilate  it  further.  It  is  accordingly  preferable  to  incise  the 
cervix  ill  the  following  manner  :  The  cervix  firmly  lield 
with  two  pairs  of  forceps  is  jiulled  down  to  the  vulva  and  a 
transverse  incision  made  across  it,  about  two  inches  in  length, 
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at  the  level  of  the  cervico-vaginal  insertion— i.e.,  immediately 
below  the  bladder  (Fig.  292 ).  The  bladder  i.s  then  separated 
by  blunt  dissection  from  the  front  of  the  cervix  until  the 
peritoneum  of  the  floor  of  the  utero-vesical  pouch  can  bo 
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Fid.  2ii:2.— The  Incision  aiross  the  front  of  the  Cervix  :it  the  level 
of  the  Vaginal  Insertion. 

reached  with  the  finger  and  recognised  by  the  slippery 
surfaces  gliding  over  one  another  (Fig.  21)3).  An  incision  is 
then  made  with  strong  scissors  through  the  anterior  wall  of 
tiie  cervix  in  the  middle  line,  beginning  below  and»continued 
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upwarrlH  until  the  internal  oh  has  boon  roaclicd  and  divided 
(Fig.  2!>4).  By  carrying  the  incision  still  further  upwards 
the  amount  of  room  can  be  increased  according  to  the 
requirements  of  the  case.     The  membranes  are  now  ruptured 
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Fio.  293. — Sei)nration  of  the  BladtU'i'  from  the  front  of  the  Cervix 
to  the  level  of  the  Utero-vesical  Pouch. 

and  the  foetus  seized  and  extracted  by  the  feet  ;  the  head 
can  be  perforated  if  necessary  with  a  knife  or  scissors.  The 
placenta  and  membranes  can  now  be  detached  and  removed 
without  difficulty.  After  the  uterine  cavity  has  been  douched 
and  bleeding  checked  in  the  manner  described  above,  the 
E.M.  42 
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incinions  ai"  iU;..cd  with  catgut  H*:tches.  The  uterine  incision 
can  be  lnouglu  well  into  view  by  drawing  (h)\vn  the  cervix 
with  two  i)airs  of  vulseihini  forceps,  while  an  assistant  pushes 
down  the  uterus  from  above.  Lastly,  the  edges  of  the 
vaginal  incision  are  closed  in  the  same  manner. 

This  operation  is  more  severe  and  requires  mere  operative 


I'lii.  2!U.— l»ivir^ii>i)  of  the  Antoiior  Will!  of  the  Cervix  us  hi^'h  as 
th(>  level  of  tlio  Internal  <)s.  I'lie  liaj;  of  waters  is  seen 
bulfiin-;  throujrhthe  internal  os;  the  tu'tus  is  represented  in 
outline.  (The  fotal  oiitliiio  is  too  larjre  for  the  period- 
three  to  six  months.) 

exporionco  than  that  described  above.  It  i.s  precisely  tlie 
same  ])roccdurc  as  that  practised  by  gyna'cologists  in 
removing  fibroid  poh'pi  too  large  to  pas.s  through  the  un- 
divided cervical  canal. 

Slow  Methods. — These  methods  difler  from  that  just 
described,  inasmuch  as  they  aim  at  exciting  the  uterus  to 
throw  off  its  contents  by  a  process  similar  to  that  of  spon- 
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tniiooiis  abortion.  It  i.s  in  many  cases  oxceoflinnly  (lirticiilt 
to  t'xcito  ffft'ftive  uterine  contraetions  ;  eonsidorahle  delay 
and  repeated  nianipidaiions  are  then  re(|iiired.  and  in  the 
end  some  operative  procedure  may  he  necessary  to  terminate 
the  i)roces.s.  rhiis  the  danger  of  the  occurrence  of  septic 
infection  is  much  !•  .reased. 

(I)  The  meml)ranes  may  he  ruptured  by  the  sound  and 
dilatation  begjui  by  the  use  of  a  laminaria  tent.  Ruptuiinj? 
the  membranes  will  not  start  labour  jjains  unless  it  leads  (o 
a  free  escape  of  liquor  amnii  :  a  gradual  escape  may  con- 
tinue  for  several  days  without  any  sign  of  labour  com- 


FlG.  2!)o. — Small  Hydrostatic  Dilator  inflated  with  Fluid. 

mcncing.  Tents  are  u.seful  in  .softcnnig  the  cervical  tissues 
and  producing  a  slight  amount  of  dilatation,  but  are  not 
effective  agents  for  exciting  uterine  contractions. 

(2)  A  better  method  is  the  u.se  of  the  small  hydrostatic 
bag  shown  in  Fig.  2!>o  ;  if  the  cervix  is  completely  closed 
sufHcient  enlargement  can  be  produced  by  the  ])ieiiminary 
use  of  a  tent,  or  by  using  uterine  dilators.  The  instru- 
ment consist N  of  a  thin  rubber  bag  tied  over  the  end  of 
a  gum-elastic  catheter.  When  deflated,  it  can  be  pushed 
through  the  internal  os  on  the  catheter  witliout  diffieulfy. 
It  can  be  sterilised  by  boiling  I  *ore  being  introduced,  aiid 
inflated  by  injecting  a  measur<  I  i  uantity  of  sterilised  water 
into  it  after  introduction.     It  t.    n  lies,  as  shown  in  Fig.  290, 
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ill  the  lower  pole  of  the  uterine  cavity.  It  is  better  not  to 
rupture  the  membranes  before  using  this  dilator,  as  a  much 
iiioie  definite  increase  in  intrauterine  tension  can  then  be 
obtained.  Tlie  bag  acts  in  the  same  manner  as  the  larger 
appliance  of  Champetier  de  Ribes  (see  p.  G63).     Graduated 


I'!,;,  oijti.^ TIh'  !*iii;iU  Hvdr'stiitic  l>il;i*    ■  in  imsiHon  in  the  T'tiTiis. 


sizes  can  be  obtained,  and  when  one  bag  has  lieen  expelled 
as  the  cervi.x  dilates,  another  can  be  introduced. 

As  soon  as  regular  contractions  set  in  the  case  may  l)e 
managed  as  one  of  spontaneous  abortion. 

During  the  third  three  months.— During  this  period  the 
large  si/c  of  the  fcetus  and  the  comparative  density  of  its 
bony  ii>^ues  render  the  evacuation  of  the  uterus  a  mudi 
longer  and   mute  comjtlicated  process.     It  is  advisable,   in 


MH 


INDLT'TION   OF   LABOUR 


661 


all  but  cases  of  the  greatest  urgenoy,  to  proceeil  by  methods 
designed  to  excite  the  j)rocess  of  lal)()iir.  which  is  then  con- 
ducted upon  general  j)rinciples,  and  in  many  cases  may  pro- 
ceed to  a  natural  termination  without  fuither  interference. 
In  the  presence  of  maternal  complications  which  admit  of 
no  delay,  such  as  eclampsia  and  certain  cases  of  ante-part  um 
haemorrhage,  forcible  methods  of  rapid  delivery  per  icujinan 
may  be  adopted  {accouchement  fore f),  or  the  classical  oper 
tion  of  Ca'sarean  section  may  be  practised. 

The  methods  a])plicable  to  this  period  will  now  be 
described  in  turn,  and  the  conditions  indicated  for  which 
each  is  suitable. 

Rupture  of  the  Memhraites. — If  this  procedure  is  so  carried 
out  as  to  lead  to  the  escape  of  a  large  quantity  of  liciuor 
amnii,  labour  follows  rapidly  as  a  rule.  The  slow  escaj)e  of  a 
small  amount  of  fluid  may  not  ])rovoke  labour  for  several 
days.  Loss  of  a  considerable  ])ro])ortioii  of  the  litpior 
amnii  has  a  very  unfavouralile  influence  on  the  course  of 
labour  (see  p.  453),  while  the  opening  up  of  the  amniotic 
.sac  permits  of  an  ascending  infection  reaching  the  uterus  from 
the  vagina.  These  two  objections  have  led  to  other  methods 
being  preferred  to  this  one  in  the  majority  of  cases.  In 
severe  instances  of  hydramnios  it  is,  liowever,  the  method  of 
choice,  and  offers  obvious  advantages. 

hitra-uterine  Bougie  (Krause's  method). — Tliis  procedure 
consists  in  the  introduction  of  one  or  more  sterilised  gum- 
elastic  bougies  into  the  uterus,  between  the  membranes  and 
the  uterine  wall  ;  it  is  a  very  simple  method,  and  requires 
only  care  and  surgical  cleanHness  in  its  jjcrformance.  The 
maternal  passages  must  be  healthy,  and  should  iJe  previously 
steiilised,  as  far  as  i)Ossil)le.  by  repeated  douching.  The 
observance  of  strict  antise])tic  precautions  is  facilitated  by 
introducing  the  bougies  under  aiKcsthesia.  The  bougies  can 
l)e  sterilised  by  boiling  them  for  ten  minutes  ;  a  convenient 
plan  is  to  place  three  or  four  Ijougies  in  a  glass  catheter  tube 
fiunished  with  a  rubber  stojiper  and  an  outer  metal  case. 
The  tul)e  contair.ing  the  bougies  is  placed  unstoppered  in  a 
steriliser  and  boiled  along  with  the  rubl)er  stoppi-r.  The 
tul)e  can  then  be  removed,  and  the  rubber  stopper  inserted 
with  the  tube  full  of  the  lioiled  water,  without  exposing  <»r 
touching     u   bougies.     In  this  way  sterilised  bougies  can  i)e 
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canitHl  in  the  instrument  bag  witii  safety  (Fig.  2!t7).  Boiling 
}ias  the  i)nu'tical  disadvantage  of  making  the  bougies  so 
pliable  that  it  is  diflfieult  to  introduce  them.  This  may  l)e 
overcome  by  using  a  stilette  when  j)assing  them.  Or,  as  an 
alternative  to  boiling,  the  bougies  may  be  immersed  for  an 
hour  in  1  in  .lOO  formalin  solution.  This  solution  does  not 
roughen  and  corrode  the  gum  elastic  material  as  do  carbolic 
acid  and  the  mercurial  solutions.  The  usual  size  employed  is 
No.  10  or  Xo.  12,  but  larger  sizes  up  to  No.  IS  can  be  used 
with  safety.  The  introduction  of  the  bougie  will  be  facili- 
tated by  placing  the  i)atient  on  her  back  with  the  legs 
acutely  flexed — the  modified  lithotomy  position.  After 
disinfection  of  the  vulva  and  vagina,  and  the  hands,  the 
cervix  is  exj)osed  with  Sim's  speculum,  seized  with  vulsellum 
forcej)s,  and  carefully  swabbed  with  tincture  of  iodine  ; 
the  point  of  the  bougie  is  then  guided  directly  into  the  cervix, 


Fui.  "J'.tT.     Oliiss  I'uIh',  liiiblicr  Stojiin'i-,  uiiil  Metal  ('use  tor  ciirix  iiii,' 
StiMilistMl  Minifies. 

and  pushed  uj)  to  the  level  of  the  internal  os.  The  point 
is  then  directed  towards  the  uterine  wall  and  the  bougie 
slowly  pushed  up  into  the  uterus.  The  length  of  the  bougie 
which  can  thus  be  passed  depends  of  course  on  the  size  of  the 
uterus — i.e.  the  j)eriod  of  ])regnancy  :  at  or  near  term  only 
about  one  inch  will  remain  below  the  os  externum.  It  is 
well  to  introduce  a  second  l)ougie  by  the  side  of  the  first.  The 
vagina  should  then  be  lightly  plugged  with  iodoform  gauze. 
Sometimes  a  little  i)lee(ling  occurs  indicating  that  the  edge 
of  the  placenta  has  been  reached  :  this  does  no  harm.  The 
bougie  is  often  ])ushed  through  the  nu'mbranes  ;  but  when 
this  hajtpens  only  a  moderate  amount  of  li<iuor  amnii 
escapes  if  the  puncture  is  above  the  level  of  the  internal  os. 
If  any  resistance  to  the  advance  of  the  bougie  is  met  with, 
the  |)lacenta  may  be  in  the  way  or  the  membranes  adherent  : 
the  bougie  should  then  be  withdrawn,  and  re-introduced  in 
a  ditferent  ilirection. 

This  procedure  invariably  ])rovokes  labour,  but  tiie  time 
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of  onset  of  labour  puins  is  very  vaiialjlc.  Tf  the  l)()iigie  is 
made  to  perforate  the  membranes  so  that  a  eertain  amount 
of  Huid  escapes  the  effeet  is  m.  ,e  rapidly  produced.  It  is 
in  common  use  at  Queen  Charlotte's  Hospital,  where  it  is 
found  that  the  average  interval  l)et\veen  the  introduction  of 
the  bougie  and  the  delivery  of  the  child  is  seventy-five 
hours  ;  oecasionally  labour  may  be  completed  in  twelve 
hoiu's,  but  cases  have  now  and  then  occurred  in  which 
eight  to  ten  days  have  elapsed.  Even  if  labour  j)aiMs  do 
not  come  on,  a  little  dilatation  of  the  cervi.x  sufficient  to 
admit  one  or  two  fingers  is  usually  j)roduced  in  twenty-four 
to  forty-eight  hours.  The  bougies  should  not  be  removed 
when  the  i)ains  begin,  for  this  may  cause  labour  to  ceast; ; 
they  come  away  spontaneously  with  the  after-birth.  If 
theie  is  no  .sign  of  the  c(jmmcncement  of  labour  in  twenty- 
four  hours,  another  bougie  should  be  introduced  at  the 
opposite  side  ;  a  fourth  may  be  put  in  after  a  further 
twenty-four  hours  if  required.  A  better  ])lan  is  to  ruj)ture 
the  membranes  when  the  cervi.x  has  been  ,sofleiic(l  and 
dilated  sufficiently  to  introduce  two  fingers,  and  introduce 
the  small  de  Ribes's  bag. 

Krause's  method  is  simple  and  easy,  and  is  accordingly 
well  suited  for  general  use.  If  due  attention  is  paid  to 
surgical  cleanliness,  bougies  may  remain  for  several  days  in 
the  uterus  and  no  harm  will  result.  They  usually  l)ecome 
very  soft  after  forty-eight  hours'  maceration  in  the  uterus. 
If  the  membranes  are  accidentally  ruptured  during  their 
introduction,  it  is  little  if  any  disadvantage  if  the  opening  so 
made  is  above  the  cervi.v  ;  for  the  escape  of  fluid  through  fills 
valvular  ojiening  is  slow,  and  a  small  bag  of  waters  is  formed 
notwithstanding.  The  disadvantage  of  the  method  is  the 
uncertainty  as  to  when  labour  will  begin  effectively. 

fli/flrostatir  l)Uator>i.—  ^^'  .tation  of  the  cervi.x  b^-  the 
introduction  into  the  uter  .s  of  rubber  or  silk  bags,  and  their 
forcible  distension  with  water,  is  a  method  which  has  been 
much  in  vogue  for  many  years.  The  small  bags  used  for 
inducing  abortion  have  been  already  dcs{ril)ed  ;  only  one 
othei  need  be  referred  to-  viz..  that  of  Champetierde  Ribes  ; 
the  pnnci2)les  upon  which  its  action  is  based  will  become  clear 
when  the  instrununt  and  the  method  uf  u?iug  il  have  been 
described. 
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De  Ribes's  dilator  is  a  cnrvctl  i)yriform  bag,  cyliiulrical 
on  transverse  section,  and  made  of  strong  silk,  covered  with 
indiarubber  or  gutta-jtercha  (Fig.  298)  ;  it  is  therefore 
impervious  and  inelastic,  it  ])reserves  its  shape  when  dis- 
tended, and  can  be  sterilised  by  boiling.  The  broad  iip})cr 
end  nieasures,  when  fully  distended  in  the  two  sizes  usually 
supplied  commercially,  4i  inches  and  3 J  inches  in  diameter  ; 
the  curve  enables  it  to  lie  accurately  in  the  axis  of  thu  pelvic 
canal.  When  in  position  the  broad  end  lies  in  the  lower 
uterine  segment,  above  the  level  of  the  pelvic  brim,  the  lower 
end  protrudes  from  the  vulva  (Fig.  2'.i!t).  To  this  end  is 
attached  a  rubber  tnl)e.  through  which  Hiiid  can  be  pumped 
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into  the  bag.  and  a  tap  to  retain  it  there.  It  is  not  advisable 
to  distend  the  bag  to  its  utmost  capacity  with  water,  as  it 
then  becomes  very  rigid  ;  it  is  sufficient  to  introduce  into 
the  larger  size  about  fourteen  ounces,  into  the  smaller  about 
eleven  o>ni(cs.  It  cannot  be  passed  through  the  undilated 
cervix  ;  if  the  cervix  admits  one  finger,  the  bag  can  be  intro- 
duced under  an  ana'sthetic  :  if  it  admits  two  fingers,  an 
ana'sthetic  is  not  always  required,  but  it  is  of  advantaf'c  in 
allowing  greater  atteiuion  to  antiseptic  details.  Therexore, 
when  u.sed  to  induce  labour,  it  may  be  necessary  to  dilate  the 
cervix  j)artially  by  .some  other  method,  such  as  the  u.se  of 
graduated  metal  dilators,  for  wiiich  an  ana'sthetic  is  of 
course  always  necessary. 

The  bag  must  first  be  sterilised  by  boiling  for  (en  minutes  ; 
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it  should  be  filled  with  water  and  the  tap  left  o])en  before 
being  placed  in  the  steriliser,  so  that  the  boiling  water  can 
circulate  through  it  and  sterilise  it  both  inside  and  out. 
Then  it  is  immer^  '  in  a  solution  of  1-4,000  biniodide  of 
mercury  if  not  used  immediately.  The  genital  passages  must 
be  douched  and  swabbed,  and  the  operators  hands  carefully 


l"i(i.  ■.'!!!».      1)0  liilics's  Iiilatdi-  intnidiui'd  int..  tlw  rteius     (I'Mltmi.) 

sferili.sed.  The  bag  is  then  rolled  up  into  the  smallest 
])ossible  bulk  and  held  in  a  ])air  of  sterilised  forceps  ;  special 
force})s  may  be  obtained  with  curved  blades  (Fig.  .'}0(t).  but 
an  ordinary  j)air  of  ovum  forceps  will  servo  the  ))urpose 
equally  well.  Two  fingers  of  the  left  hand  are  used  to  guide 
the  forceps  into  the  cervical  canal,  and  the  hroad  base  of  the 
bag  is  then  pushed  up  well  above  the  level  of  the  internal  os. 
The  forceps  is  then  withdrawn,  and  boracic  lotion  (I  in  40), 
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or  boiled  water,  pumped  into  the  bag  with  a  syringe  ;  the 
capacity  of  the  bag  should  have  been  previously  measured, 
and  a  quantity  of  fluid  less  than  that  required  to  fill  it 
entirely  should  be  injected.  If  the  bag  has  not  been  pushed 
far  enough  into  the  ceivix,  it  will  escape  into  the  vagma  as 
it  becomes  distended  ;  if  the  broad  end  lies  above  the  internal 
OS,  its  shape  will  prevent  its  escape  in  this  manner. 

De  Ribes's  bag.  as  a  rule,  is  introduced  between  the 
membranes  and  the  uterine  wall ;  when  distended  it  there- 
fore causes  extensive  separation  of  the  membranes  from  the 
wall  of  the  lower  uterine  segment.  If,  however,  while 
introducing  it  the  membranes  should  be  accidentally 
ruptured,  no  harm  will  follow,  for  the  distended  bag  i)ievents 
escape  of  the  liquor  amnii.  An  important  excei)tion  to  this 
rule  is  the  case  of  i)la(enta  pnevia  ;    here  the  membranes 
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should  first  be  ruptured  and  the  J)ag  then  introduced  into 
the  amniotic  sac,  otherwise  distension  of  the  bag  will  cause 
extensive  separation  of  the  placenta,  which  not  only  increases 
the  risk  of  hiemorrhage,  but  also  prejudices  the  survival  of 
the  child  by  diminishing  its  sources  of  aeration  and  nutrition. 
The  normal  mechanism  of  labour  is  closely  imitated  by 
the  action  of   de   Ril)es-s   bag.     Its   curved   conical   shape 
corresponds  to  the  shape  of  the  dilating  cervix  and  lower 
uterine  segment,  while  its  fluid  consistence  resembles  that 
of  the  normal  dilator-the  bag  of  waters.     When  the  mem- 
branes have  ruptured,  escape  of  liquor  amnii  is  prevented 
by  it.     Its  action  depends  upon  its  exciting  uterine  contrac- 
tions   1)V  which  it  is  driven   gradually  down   through  the 
cervix,  distending  it  as  it  passes.     When  tiie  pains  excited 
by  it  iitv  .'coble,  dilatation    can  he  assisted  V.y  traction  on 
the  lower  end  of  the  bag.     Traction  may  be  applied  inter- 
mittently by  pulling  during  the  pains,  or  continuously  by 
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attacliinj?  a  weight  of  two  to  four  pounds  to  tlu«  end  of  the 
rubber  tube  and  carrying  it  over  the  foot  of  the  bed.  Ulti- 
mately the  whole  cervical  canal  is  stretched  to  the  diameter 
of  the  l)road  end,  and  any  intrauterine  manipulation 
required  to  deliver  the  child  can  therefore  be  inunediately 
undertaken.  When  the  broad  end  has  been  driven  out  of 
the  cervix  the  contents  may  be  allowed  to  escape  and  the 
bag  is  then  withdrawn.  Often  the  uterine  j)ains  e.xcited  by 
it  are  so  strong  that  natural  delivery  is  quickly  effected 
after  dilatation,  when  the  pelvis  is  of  normal  size.  Some- 
times, however,  the  imins  rapidly  cease  when  the  dilator  has 
been  expelled  into  the  vagiiui.  Jn  some  raie  cases  pains  are 
not  excited  by  the  bag  at  ail,  although  with  the  help  of  trac- 
tion it  may  dilate  the  cervix. 

The  time  occupied  by  this  method  in  fully  dilating  the 
cervix  varies  ;  when  employed  to  excite  labour  it  takes, 
on  an  average,  from  twelve  to  twenty-four  hours  to  obtain 
full  dilatation  ;  if  labour  is  aheady  in  progress  dilatation 
may  be  completed  by  its  use  in  from  half  an  hour  to  two 
hours. 

Two  objection.s  to  the  use  ot  de  Ribes's  bag  must  be 
noticed.  In  the  first  place,  there  is  no  doid)t  that  its 
presence  in  the  lower  uterine  segment  displaces  the  present- 
ing jiart  and  may  thus  disturb  a  favourable  presentation. 
This  objection  is,  however,  uninqjortant,  for  after  the  bag 
has  done  its  work  tlie  condition  of  the  passages  allows  of 
the  easy  correction  of  any  unfavourable  presentation. 
The  occasional  occurrence  of  ruj)ture  of  the  uterus  when  the 
bag  has  l)een  u.sed  in  cases  of  placenta  pra'via  has  been 
already  referred  to. 

In  inducing  premature  labour  with  de  Ribess  bag  the 
larger  size  is  usually  unneces.sary  ;  and  it  must  l)e  recollected 
that  when  the  pelvic  brim  is  much  contracted  there  will  not 
be  room  in  the  conjugate  for  the  larger  size.  De  Ribes's 
bag  is  too  large  to  be  used  for  the  induction  of  abortion,  the 
small  rubber  bags  previously  described  being  preferable  for 
this  j)urpose. 

Dilatation  hy  Branched  Metal  Dilators-  Thin  method, 
introduced  by  Bossi  in  1887,  has  been  described  in  pre- 
vious editions,  but  extended  experience  of  its  use  has 
be.'ii    unfavourable    and   it  is    now   regarded    as   too  dun- 
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gcrous  for  general  use.     No  description  of  it  need  therefore 

he  given. 

Digital   Dilatation   of  the  Cervix.— \Xhcn  the  cervix   is 
sufficiently  dilated  to  admit  one  or  two  tinger?,  full  dilatation 
may    be    produced    by    digital    stretching.     The    greatest 
attention  must  be  paid  to  antiseptic  technique,  sterilised 
rubber  gloves  being  worn  by  the  operator,  and  the  vulva  and 
vaginal  canal  being  thoroughly  cleansed  and  swabbed  with 
antiseptic  .solutions.     The  thumb  and  index  finger  of  one  • 
hand  are  first  inserted,  and  the  cervix  stretched  as  far  as 
possible  by  separating  them.     Then  the  remaining  fingers 
are  successivelv  introduced,  until  all  the  fingers  of  the  hand 
can  be  passed'  through  the  internal  os  ;    tiiis  involves  the 
passage  of  the  entire  hand  into  the  vagina.     Another  method 
in  which  both  hands  are  employed  is  also  used  ;    after  two 
fingers  of  one  hand  have  been  passed,  the  corresponding 
fir.gers  o!  the  other  hand  are  introduced,  and  the  cervix 
stretched  by  separating  the  fingers  of  the  two  hands. 

This  method  requires  an  anesthetic,  careful  antiseptic 
precautions,  and  the  exercise  of  gentleness  and  great  patience 
in  its  performance  ;  even  then  very  serious  lacerations  of  the 
vaginal  vault  or  of  the  cervix  running  up  into  the  lower 
segment,  and  even  complete  rupture  of  the  uterine  wall, 
may  occur,  for  it  is  impossible  to  graduate  the  amount  of 
force  applied  in  this  manner.  It  is  consequently  not  to  be 
recommended  as  a  method  of  inducing  labour,  but  it  may 
safely  and  conveniently  be  employed  under  ana■^thesia  to 
complete  dilatation  in  cases  of  prolonged  finst  stage  when 
the  cervix  is  already  at  least  one-half  dilated. 

Vac/nal  Camrean  Section.— Thii^  operation  consists  in 
deeply  .ncising  the  cervix  .so  as  to  allow  of  the  immediate 
delivery  of  the  child  through  the  natural  i)assages.  Although 
antici])ated  by  French  o»)stetricians  of  the  eighteenth  cen- 
tury, the  operation  here  described  is  of  quite  recent  datt", 
and  was  introduced  in  1896  by  Diihrssen. 

The  operation  is  performed  as  follows  by  Bumm.  The 
cervix  is  first  exposed  by  two  specula,  then  seized  with  two 
pairs  of  vulsellum  forceps,  and  pulled  down  to  the  level 
of  the  ostium  vagina:-.  A  median  incision  is  then  made, 
commencing  on  the  anterior  lip  of  the  os  externum,  and  pass- 
ing over  the  cervix  and  forwards  on  to  the  anterior  vaginal 
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wall  to  a  point  two  inches  above  the  urinary  meatus.  Througli 
this  incision  the  bladder  is  separated  from  the  uterine  and 
vaginal  walls  by  blunt  dissection.  The  peritoneum  of  the 
utero-vesical  pouch  is  pushed  up,  but  is  not  incised.  A  median 
inci-*ion  is  then  made  in  the  anterior  wall  of  the  cervix  and 
carried  upwards  to  the  level  of  the  internal  os  ;  the  cervix 
can  be  pulled  down  lower  and  lower  during  the  process  so 
as  to  keep  the  whole  incision  well  within  view.  When  the 
internal  os  has  been  incised  the  bag  of  membranes  will 
j)resent.  Diihrssen  recommends  that  when  the  foetus  is  at 
term  the  posterior  fornix  should  be  similarly  incised  and  the 
posterior  cervical  wall  divided  up  to  a  corresponding  level.  The 
uterine  incision  is  carried  a  little  above  the  internal  os,  and 
then  the  membranes  are  ruptured,  and  delivery  effected 
by  podalic  version.  The  uterine  incision  nv  .isures  about 
4  inches,  so  that  it  involves  both  cervix  and  lower  uterine 
.segment.  After  delivery  of  the  placenta,  the  cervix  is 
again  pulled  down  to  the  vulva  and  the  deep  incision  closed 
with  interrupted  catgut  sutures  from  above  downwards. 
Finally  the  incision  in  the  vaginal  wall  is  similarly  closed. 

This  operation  is  difficult  in  a  primigravida  on  account  of 
the  small  size  of  the  vagina  and  the  rigidity  of  the  perineum. 
It  cannot  be  performed  unless  the  maternal  pelvis  is  of 
normal  size,  and  up  to  the  present  time  it  has  been  chiefly 
applied  to  cases  of  eclampsia  in  which  it  was  desired  to  deliver 
rapidly.  The  mortality  is  high,  but  it  must  be  recollected 
that  the  maternal  conditions  for  which  it  is  undertaken  are 
very  grave.  There  is  no  doubt  that  at  or  near  term  the 
operation  is  one  of  much  greater  difficulty  than  the  classical 
Csesarean  section,  and  it  is  very  doubtful  whether  it  has  any 
advantages  which  compensate  for  these  technical  difficulties. 
If  pregnancy  has  not  exceeded  the  twenty-eighth  week, 
and  the  patient  is  a  multipara  the  operation  is  compara- 
tively simj)le. 

Bj'  Munro  Kerr  and  other  writers  the  operation  of 
division  of  the  cervix  to  facilitate  evacuation  of  the  uterus 
in  the  middle  three  months  of  pregnancy  is  also  called  Vaginal 
Cesarean  Section.  But  in  earlier  pregnancy  the  procedure, 
though  similar  in  princij)lc,  is  cluu'acteriscd  by  great  sim- 
plicity, while  in  the  case  of  a  viable  child  it  becomes  a  for- 
midable operation,  requiring  special  technical  skill.     It  is  an 
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innovation  to  apply  the  term  ('a>sarcan  Section  to  incision 
of  the  utenis  at  a  time  whci  the  child  is  non-viable,  and  it  is 
better  to  restrict  the  name  of  Vaginal  Ca'sarean  Section  to 
the  operation  just  described. 

Accouchement  force. ^T\w  procedure  is  defined  by  Munro 
Kerr  as  '  rai)id  and  forcible  enlargement  of  the  cervical 
canal  and  immediate  extraction  of  the  chihl.'  It  therefore 
includes  the  methods  of  digital  dilatation,  dilatation  with  the 
branched  dilatators  of  Bossi,  &c.,  and  vaginal  Cesarean 
section.  These  are  all  operations  of  great  gravity,  and  are 
attended  by  risks  of  serious  injury  to  the  maternal  passages, 
and  a  corresjiondingly  high  maternal  mortality.  Further, 
they  cannot  be  made  use  of  when  pelvic  contraction  is  present, 
if  it  is  desired  also  to  save  the  life  of  the  child.  By  British 
obstetricians  these  methods  are  seldom  emi)loyed.  Cases  in 
which  the  immediate  evacuation  of  the  uterus  becomes  neces- 
sary owing  to  some  urgent  maternal  complication  are  by 
preference  dealt  with  by  the  classical  operation  of  Ca-sarean 
section.  In  comparison  with  the  procedures  classed  under 
Accouchement  force,  Ca^sarean  section  is  simpler,  requires 
less  technical  skill,  is  equally  expeditious,  and  is  applicable 
to  all  conditions. 

General  Considerations.— i<\o\\  methods  of  induction  are 
suitable  for  non-urgent  indications,  such  as  pelvic  con- 
traction, albuminuria  and  nephritis,  chorea,  heart  disease, 
&c.  Cases  of  ante-partum  ha-morrhage,  with  the  exception 
of  the  concealed  accidental  form,  may  also  be  dealt  with 
by  these  methods.  The  simplest  is  the  intra-uterine  bougie 
method  of  Krause  ,  the  sole  disadvantage  attending  it  is 
the  delay  which  often  occurs  in  the  establishment  of  effective 
uterine  contractions.  This  delay  may  be  greatly  shortened 
by  removing  the  bougies  and  introducing  the  smaller  do 
liibc's's  bag  as  soon  as  sufficient  dilatation  of  the  cervix  to 
allow  of  this  being  easily  done  is  produced  ;  this  usually 
occurs  in  twenty-four  to  forty-eight  hours,  even  if  laboiu-  is 
not  actually  excited. 

DeRibes's  bag  is  the  best  method  to  employ  to  provoke 
labour  in  cases  of  placenta  pra-via  :  if  the  cervix  is  insuflfi- 
ciently  dilated  the  small  hydrostatic  dilator  (Fig.  29.^))  may 
first  be  used,  in  order  to  produce  sufficient  dilatation  to 
allow  of  the  introduction  of  the  larger  bag. 
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Version  :    Turniiig. 

VerNion  consists  in  nlti'iiiiy  the  prosentutiop  of  tiio  fo'tiis 
in  the  uterus  ;  this  may  l)e  done  in  order  to  eorreet  an 
unfavourable  presentation,  or  for  other  puri)oses  whieh  will 
he  referred  to  below  .  As  a  rule  the  breeeh  is  made  to  present 
(jmlalic  version),  sometimes,  h')\vever.  it  is  the  head  {repfinlic 
version).  The  conditions  under  which  it  may  be  desiral)le 
to  change  the  presentation  are  various,  and  this  is  true  also 
of  the  ])urposes  which  it  is  intended  to  etlect. 

(1)  In  transver;  .1  c^ses  it  is  essential  that  the  presenta- 
tion should  be  changed  (see  p.  .•}82)  ;  before  labour,  cei)halic 
version  is  to  be  recommended ;  durinj,'  labour,  podalic 
version,  followed  by  pulling  down  a  leg. 

(2)  In  breech  i)resentations  seen  l)efore  labour  or  early 
in  labour  cephalic  version  should  be  performed  if  the  ])atient 
is  a  primipara. 

(3)  In  l>row  presentations  .seen  early  in  labour  podalic 
version  is  indicated. 

(4)  In  placenta  pia'via  podalic  version  is  extensively 
employed,  partly  as  a  means  of  i:.i>iediately  controlling 
haemorrhage,  partly  to  exj)edite  delivery. 

(o)  In  prolapse  of  the  cord  podalic  version  may  l)e 
performed  if  the  head,  is  not  engaged,  to  relieve  the  cord 
from  the  ris!   of  compression  by  the  head. 

((>)  In  cases  of  pelvic  contraction  of  the  Hat  variety  and 
of  medium  degree,  prophylactic  ,  .idalic  version  may  be 
employed,  as  some  authorities  l)elieve  that  the  passage  o*' 
the  after-coming  head  is  easier  in  this  kind  of  pelvis  than  the 
fore-coming  head. 

(7)  When  the  cervix  is  three-fourths  dilated  and  the  pelvis 
of  normal  size,  podalic  version  may  be  practised  as  a  method 
of  immediate  delivery  when  this  is  indicated  by  maternal 
complications  or  by  fa?tal  distress. 

Version  may  be  jierformed  by  external  (a})dominal) 
manipulations  alone,  by  internal  manipulations  alone,  or 
by  combined  internal  and  external  manipulations  ;  these 
methods  are  respectively  termed  external,  internal,  and 
comhined  or  hi  polnr  version. 

External  Version. — The  fcetus  in  iilero  can  be  turned  l)v 
abdominal  manipuhition  if  there  i.-j  a  sufficiency  of  liquor 
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amnii  if  the  uterus  is  not  coutractiriR  frequently  and  power- 
fully, iUiiJ  if  tlie  a'Klnminal  walls  are  lax.  The  time  for  its 
perfornianie  is  therefo-  •  before  labour  sets  in,  or  very  early 
in  labour  ;  it  is  muoh  easier  in  a  multipara  than  in  a  primi- 
gravida.  Full  surJri(^•ll  anasthesia  is  required  if  stronj^  and 
fretjuent  labour  pains  are  present.  It  is  the  method  of  ehoice 
in  all  cases  of  tiansverse  presentation  seen  before  labour  ; 


Fig  :JIH  Kxt.-iiiiil  W-r^'um  in  Hr.ech  riescntation.  Kir>t  Staj;o.  Ihe 
haiuls  are  locutiiij.'  tli.>  jKisifioii  of  tlu'  head  ;  the  lioad  and  breech  are 
to  be  iiiii-hod  aside  in  opiioriite  diieetioii>*,  as  shown  by  the  arrows. 

it  is  also  useful  in  breech  presentations  occurring  in  a 
primipara  and  first  seen  before  labour.  In  both  of  the.se 
instances  cephalic  version  should  be  performed— i.e.  the 
head  suould  be  made  to  i)resent.  It  may  also  be  made  use 
of  in  placenta  pra>via  at  the  beginning  of  the  first  stage,  as  a 
jncliminary  to  puUinu;  down  a  leg  into  the  cervix. 

(a)  Head  or  Breech  Presentation. —The  patient  should  lie 
on  her  back  with  the  shoulders  slightly  raised  and  the  knees 
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flexed,  the  abdonu'ri  heinjj  completely  uncovered.  The 
position  of  the  head  should  first  be  located  ;  it  will  usually 
he  found  in  a  breech  presentation  distinctly  to  one  side  of 
the  mid  line  (Fij,'.  301).  The  breech  will  be  found  as  a  rule 
lying  above  the  brim  ;  if  laboiu-  is  in  j)rogress  and  the  mem- 
branes have  ruptured  it  may  be  engaged. 

The  first  sUitje  consists  in  applying  pressure  to  the  head 
and  to  the  breech  with  the  hand  in  opposite  directions,  so  as 


l! 


Fi(i.  :W1.     E.ifiriial  Version.     Tho  prpsciitatioii  is  tmiisveisc,  the  lir>t 
stajrt'  having  been  coniiilotcil. 

to  push  tho  head  down  towards  the  pelvis  and  tiic  breech 
upwards  upon  the  opposite  side  of  the  uterus  towards  tlie 
fundus  (Fig.  :101).  The  etTcct  of  this  movement  is  to  make 
the  presentation  transverse.  If  the  abdominal  walls  arc  lax 
as  in  a  multipara,  and  the  patient  is  not  in  labour,  this  stage 
is  very  readily  carried  out  ;  in  the  case  of  a  primipara. 
if  hibour  is  ni  progros.  eoiisidi-i.iblc  ditficully  may  be 
encountered,  and  it  may  be  necessary  to  give  an  aiui'sthctic. 
The  ncrond  stage  continues  the  movement  begun  in  the 
E.M.  43 
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first  until  the  head  has  been  brouglit  over  tlie  pelvic  brim 
and  the  breech  pushed  uj)  to  tlie  fundus  (Fig.  30:{).  The 
head  must  now  be  carf*fully  adjusted  in  the  brim  and  the 
long  axis  of  the  foetal  trunk  made  to  correspond  with  the 
long  axis  of  the  uterus.  Unless  this  point  receives  careful 
attention  recurrence  of  the  displacement  will  almost  cer- 
tainly take  place. 

The  third  stage  consists  first  in  pushing  the  head  down  into 
the  brim  as  low  as  possible  by  gras])ing  it  with  the  two  hands 
(Fig.  liOl).     Finally,  steady  pressure  is  made  upon  the  fundus 


I'"i(..  ;i(l.'i.  —  /'.ittrnal  \'frsi<ii.  ."^ecoiiil  Stafxe.  Tlio  lif  uf  tlio  tutus  lias 
bi't'ti  liiiidk'  li)n^'itil(liiial  and  the  head  is  briiij;  adjusted  oviTtlio  jn-lvif 
biiiu,  wliilc  the  lupech  is  heiii;,'  jiushed  iutiitln;  mid-line  at  tln'  fundus. 
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so  as  to  push  the  whole  ftctal  body  as  low  down  in  the  abdo- 
men as  possi})le.  This  has  the  effect  of  flexing  the  spine  and 
the  head,  the  object  being  to  restore  the  normal  attitude  of 
general  flexion  as  nearly  as  possible,  for  this  attitude  iuay 
have  been  disturlu'd  by  tlie  previous  manipulations. 

Tmusverse  Pret<entation. — ^^'hen  a  transverse  j)resenta- 
tion  is  met  with,  the  possibility  of  the  pelvis  being  con- 
tracted nui.st  alway.s  be  borne  in  mind,  and  careful  measure- 
ments must  be  tak(n.  If  ilie  degree  of  contraction  is  com- 
patible with  deiivery  per  r<i<juHi)ii.  podalic  version  may  be 
performed  if  tlie  pe'vis  's  flattened.     The  position  of  the 
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head  should  \n-  cart't'ully  located,  and  the  operation  is  then 
performed  in  the  manner  above  (kseribed,  except  that  the 
head  is  puslied  upwards. 

After  correction  by  external  version  the  original  j)resenta- 
tion  is  apt  to  recur.  In  transverse  presentations  and  in 
placenta  pricvia  podalic  is  preferable  to  cephalic  ver.-jion.  and 
if  labour  has  begun  the  membranes  may  be  ruptured  and  a 
foot  pulled  down  into  the  vagina.     This  effectually  prevents 
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Vui.  -iOA.   -  Hid  runl    I'usiiti.     'I'liiid   Stiijie.     Tlie   hcail   is  luniip  ]msho(l 
(li)Wii  info  the  jxlvic  biiin.a  M'ltcx  iirescntiitinn  Liiviiiij;  Icon  iikkIiuci]. 

recurrence  of  the  flisplaceinent.  If  cephalic  version  has  been 
performed  for  breech  presentation  before  labour,  great 
difficulty  may  be  encountered  in  keeping  the  head  in  the 
pelvis,  and  the  operation  may  have  to  b(>  lepeated.  If 
labour  has  begini.  a  thickly  folded  towel  may  be  laid  cm  each 
side  of  the  uterus  and  a  tight  binder  applie<l  over  all.  to 
assist  in  maintaining  the  corrected  presentation. 

Internal  Version.  This  operation  consists  in  introducing 
the  \v,\ih\  into  the  uterine  cavity,  seizing  the  fed  ;in(l  luniin<; 
the  ehihl  so  as  to  bring  (h)wii  (he  j)elvic  extremity  ;    under 
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urgent  conditions  this  is  foUowod  by  immediate  extraction, 
but  if  the  circumstances  permit,  time  should  be  allowed  for 
natural  delivery  to  take  place  as  in  the  management  of  a 
breech  labour.     Internal  version  is  a  very  old  obstetric  pro- 


Fid.  ;}<t5. —  I'JTcct  of  seiziiijr  tlio  Lower  I.ojr  in  tuiiiiiij;  ii 
Tiiiiisvcisc  I'rc^ciitHlion  :  tlic  liiick  is  rotuteii  to  the 
fioiit.     i^Kiiiahiriif  iiiid  \'iifni<'r.) 
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version)  ;  witliiii  rcciMit  times  it  has  been  employed  only  as 
a  metliod  of  jxxlalii;  version.  Tliis  method  of  version  ditt'ers 
from  the  otliers  in  providing,'  not  only  for  eiianging  the 
presentation,  but  also  for  immediately  delivering  the  ehild. 


I'Ki,  :iim. — •Ktf.'ct  iif  >pi/iii^r  tlif  Lower  Lcj;  in  tuiiiiiiir  ii  Tiiuis- 
Vfisf  rri'sciitiitiuii.     :  I'iU'abu'uf  ami  X'ariiicr.) 

Tlie  operation  is  by  no  means  devoid  of  risk,  an,"  should  not 
be  perfornu'd  exee))t  under  perfeetly  eh-ar  indieaticms.  It 
is  ul)solutely  eontra-indieated  by  tonie  .iterine  eontraetiou  ; 
and  whenever  some  time  has  elapsed  since  rupture  of  the 
membranes  it  sliould  not  be  attempted  utiless  the  mobility 
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of  the  foetus  is  good,  and  tlio  liaiul  can  hv  introduced  without 
force  into  tlie  uterus.  Wiien  the  foetus  is  dead,  craniotomy 
should  always  be  j)referred.  I'nless  the  conjugate  diameter 
of  tlie  ])elvic  brim  measures  at  least  3.^  inches,  version  is  an 
unsuitable  method  of  delivering  a  living  child  in  a  flat  pelvis, 


'in 


Fi(i.  :i07. —  VAh'tt  of  ^ci/injr  llic  1'|i|ht  r^c,;.'  in  turninj;'  ii 
'rnmsviisc  l'n'=ciit;itiiiii  ;  thi!  l);uk  is  lotuted  pusteridily. 
(I'aiulicptif  iiiid  N'liiiiifr.) 

and  in  all  flegrees  of  generally  contracted  j)elvis  it  should  be 
avoided.  The  strictest  antiseptic  precautions  are  called  for, 
and  the  manipulations  must  be  carried  out  with  gentleness 
and  deliberation  ;  only  in  this  way  can  the  risks  of  sepsis  and 
rupture  of  the  uterus  be  reduced  to  a  minimum.  The  mo.st 
favourable  monu'iit  for  performance  of  the  (jperatien  is  when 
the  cervix  is  about  three-fourths  dilated  and  the  membranes 
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are  unruptured  ;    but,  when  half  dilated,  the  cervix  can  lirst 
be  stretched  to  the  re(iuire<l  extent  by  the  digital  method, 
luider  ana'sthesia. 
.  The  most  important  part  of  the  procedure  consists  in 


Fig.  :iOS. — Effect  of  soizini,'  th<>  \'\t[)vv   Log  in  turnint;  ;i 
Transverse  rreseiitiition.     (l';irMbtiui  nml  ViiriiiiT.) 

seizing  and  pulling  down  a  foot  ;  it  is  usually  better  to  pull 
down  one  foot  only  and  complete  the  extraction  as  a  half 
breech.  In  cases  where  rapidity  is  desired  both  feet  may  be 
pulled  down  at  the  s  '.me  time,  or  the  second  n>ay  be  sought 
for  after  the  first  has  been  pulled  down. 

The  first  point  requiring  attention  is  that  the  hand  should 
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not  be  niistnken  for  the  foot.  The  great  mobility  of  the 
thuiiil)  is  of  course  distinctive  of  the  hand  ;  but  it  is  not 
•ihvavs  easy  to  recognise  this  when,  for  example,  the  limb 


Fi(i.  30!).— KflVct  of  Beiziiij;  the  UpiJor  lieg  in  tuiiiiiig  a 
TiMiisvciw  I'resentation.     (Faraluruf  ami  Variiior.) 


can  only  be  reached  with  the  finger  tips.  As  Munro  Kerr 
has  pointed  out,  the  most  distinctive  part  of  the  foot  is  the 
heel,  which  can  be  recognised  by  one  finger,  and  serves 
absolutely  to  distinguish  it  from  the  hand.  If  this  point 
cannot  be  made  out,  the  fingers  should  be  passed  up  to  the 
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buttocks  and  drawn  down  tlic  thigh  and  leg  until  the  foot  is 
n-aclu'd. 

Tilt'  next  point  is  the  ohoice  of  a  foot,  which  is  important, 
inasmuch  as  although  eitl.cr  will  do,  extraction  is  greatly 
facilitated  by  selecting  the  proper  foot.  The  principle 
governing  the  choice  is  that  that  foot  should  be  seized 
which,  when  drawn  down,  will  cause  the  back  of  the  child 
to  rotate  forwards  ;  if  the  wrong  one  is  seized  the  back 
will  rotate  backwards.  Tiie  rule  is  that  in  transverse 
presentations,  when  the  position  is  dorso-anterior,  the 
lower  foot  should  be  pulled  tlown.  when  dorso-posterior, 
the  upper  foot.  From  Figures  305  to  3(>9  it  will  l)e  seen 
that  the  direction  in  which  the  trunk  rotates  is  controlled 
by  the  choice  of  a  foot  when  one  only  is  pulled  ilown. 
As  the  delivery  of  a  breech  presentation  is  much  easier 
when  anterior  rotation  of  the  back  occurs,  it  is  impor- 
tant that  the  proper  foot  should  be  pulled  down.  In  head 
presentations  the  clioice  of  a  foot  is  unimportant,  as  dorso- 
anterior  positions  necessarily  become  dorso-posterior  after 
turning.  In  seeking  the  proper  foot  it  must  be  recollected  that 
in  the  normal  fujtal  attitude  the  legs  are  often  crossed  ;  in  a 
transverse  presentation  it  accordingly  follows  that  the  foot 
first  encountered  is  not  necessarily  that  of  the  lower  limb.  In 
order  to  be  sure  the  fingers  must  be  passed  up  to  the  buttocks 
and  the  desired  foot  found  by  following  down  the  thigh. 

Preliminaiies. — An  anesthetic  should  always  be  ad- 
ministered, for  should  the  i)aticnt  move  unexpectedly  while 
the  operators  hand  is  in  the  uterus  the  risks  of  rupture  are 
considerable.  The  bladder  should  be  emi)tied  by  catheter. 
The  position  of  the  back  and  head  '^f  the  child  should  be 
carefully  localised  by  abdominal  and  vaginal  examination, 
and  the  foetal  heart  auscultated.  The  approximate  size  of 
the  pelvis  and  of  the  foetus  must  also  be  estimated.  The 
patient  may  be  placed  in  either  the  lithotomy  position  or 
the  ordniary  lateral  posture  ;  in  the  latter  less  assist- 
ance is  required  by  the  operator.  The  operator,  after  care- 
fully disinfecting  his  hands  and  forearms,  should  i)ut  on  a 
pair  of  previously  boiled  rubber  gloves  ;  the  vulva  should  be 
shaved,  a!id  the  vulva  and  vagina  demsed  witli  soap,  and 
then  swabbed  with  an  antiseptic  solution  (biniodide  of 
mercury  1  in  1,000,  or  lysol  ,^j.  to  Oj.). 
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Steps  of  the  Operation.— (a)  When  the  presentation  is 
IrnnMrerse. — When  the  head  lies  to  the  right  the  patient 
should  l)e  phiced  on  her  left  side,  with  the  buttocks  over  the 
edge  of  the  bed,  the  operator  using  his  right  hand  for  the 
internal  manipulations,  as  this  hand  can  be  more  easily 
directed  to  the  left  side  of  the  uterus  where  the  fcct  are  lying 
(Fig.  :5I0).     When  the  head  lies  to  the  left  side,  the  patient 


].'i,;.  :5i(). — Iiiti'inal  Vfisiiii.  fcr Transverse  l'ics«iitati(iii :  iiitio(lu(iiiji;the 
hand  into  the  iiteiiis.     (Aftov  Nageh) 

should  be  placed  on  her  right,  the  operator  using  his  left 
hand. 

(1)  The  hand  should  be  passed  into  the  vulva  with  the 
fingers  and  thumb  bent  into  the  shape  of  a  cone  (Fig.  258)  ; 
the  direction  to  be  taken  is  at  first  upwards  and  backwards 
(axis  of  outlet),  gradually  changing  to  upwards  and  forwards 
(axis  of  brim). 

(2)  The  hand  should  not  enter  the  uterus  until  the  strong 
contractions  and  expulsive  ettorts  excited  by  its  introduction 
into  the  vagina  have  passed  away. 

(3)  In  dorso-anterior  positions  the  hand  should  follow 
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the  cnrvc  of  the  lower  buttock  and  tliij;h  until  the  lower  ft)()t 
can  be  reaehed,  the  external  hand  iaisin<i  the  pelvic  pole  of 
the  f(etus  so  as  to  render  it  more  acces.sible  (Kijf.  :51 1). 

(4)  In  dorso-po.sterior  positions  the  hand  should  be 
passed  over  the  ventral  aspect  of  the  f<ctus.  so  as  to  reach 
the  upper  foot,  aided  by  the  external  hand.  The  effect  of 
seizing  the  upper  foot  will  be  to  rotate  the  trunk  so  as  to 


Et 


l''io.  .'JU. — liitt-riiiil  \'ui>iim  foiTniiiNVoi'so  Prc><"iit!itiim  :  soi/iui;  tlio 
lower  foot.     (After  Niigol. ) 
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bring  the  back  forwards  and  convert  the  ])resentation  into 
an  anterior  breech. 

(o)  When  the  foot  has  been  seized,  it  should  be  drawn 
gently  down  into  the  vagina,  (he  head  being  at  the  same  time 
pushed  uji  towards  the  fundus  by  the  external  hand  or  by  an 
assistant  (Fig.  312).  The  patient  may  now  be  placed  in  the 
dorisal  position  (as  in  the  figiire),  or  delivery  may  be  com 
pleted  without  change  of  })osition.  Extraction  is  usually 
easier  in  the  dorsal  position. 


IS-  : 
1 


684 


OBSTKTRK"   OPKRATION'S 


(<t)  Tlu'se  manipulations  should  as  far  as  possililc  Ik' 
made  duiin<;  the  intervals  of  the  contractions,  the  int«Tnal 
hand  making  no  advance  duriig  the  pains,  hut  heinit  held 
flattened  over  the  hody  of  the  itiild. 

(7)  The  next  step  is  the  extraction  of  the  child.     This 


Fk;.  ."Jl'i.— Tiiternal  ViTsion  :  imlliiii;  the  l''<:  down  tliiou'.'li 
the  vuiv:i,  iiiid  pushing  the  head  upwards  with  tlie 
other  hiiiid.     (.Mtor  Niif,'el.) 

must  be  carried  out  in  the  manner  already  descrih  d  in  the 
management  of  a  breech  labour  (see  p.  3()H).  The  risks  of 
the  ai-rns  becoming  extended  are  great,  for  the  attitude  of  the 
foetus  is  necessarily  disturbed  in  turning.  Sometimes  in 
transverse  cases  an  arm  may  be  found  prolapsed  before 
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version  has  boon  commenced.  A  loof)  of  fiauzc  haiidajie 
should  then  he  passt-d  over  the  wrist,  an-'  sufhcicnt  traition 
made  u|)on  it  to  prevent  this  arm  from  heintt  carried  uji  into 
the  uterus  as  the  child's  l)ody  is  turned.  If  the  other  arm 
should  heeotne  e.xtended  it  will  he  brought  down  much  more 
easily  than  if  both  were  extended.  Stea<ly  pressure  on  the 
fimdus  should  l)e  kept  up  by  an  assistant  duriiiu'  extraction. 


Fi(i.;5i.j.- 


-Intoriiiil  Vi'isidiiinr  Verto.x  Pre^.'iitntinn  ;  iiitidihicin;:  thf  luiiiil 
into  the  uterus.     (After  Na).'fl.) 


(8)  After  the  delivery  of  the  after-birth  an  antiseptic 
intra-uterinc  douche  should  always  be  given. 

(9)  Owing  to  the  risks  of  fcKtal  asphyxia,  i)reparations  for 
the  resuscitation  of  the  infant  should  be  maue. 

(h)  When  the  head  pre-ieiits. — In  non-engagement  of  the 
head  in  the  pelvic  brim,  prolapse  of  the  cord,  in  cases  of  ante- 
partum hemorrhage,  or  in  })re.sentation  of  the  face  or  brow, 
internal  version  of  a  head  i)resentation  during  laiour  is 
.sometimes  caikd  for.  Wliencver  possible  it  is  prclciai.ic  to 
turn  by  the  external  method,  and  then  pull  down  the  legs 
(p.  501).      When    the    back    lies    to  the  right    the  patient 
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should  1)0  i)lact'd  upon  her  loft  .side,  tlu' opiTutor  using  his 
right  hand  ;  when  tlio  baok  lios  to  tho  loft,  sho  should  bo 
plaood  upon  lior  right  side,  the  oj)orator  using  his  loft  hand 
(Kiii.  'A\:\).  Tho  sto|»s  of  tho  operation  are  tho  same  as  in  a 
transverse  presentation,  the  hand  being  al\vay>  passed  along 
the  ventral  aspeet  of  the  fcutus  ;  it  docs  not  matter  in  tiiis 
case  whioh  foot  is  seized  in  turning.  When  tho  hand  enters 
tlie  uterus  the  head  is  nooossarily  pushed  to  one  side,  thus 
facilitating  its  displacement  u|)\vards  by  the  external  hand 
later  on.  it  is  more  difficult  to  turn  a  head  than  a  trans- 
verse presentation,  as  the  long  a.xis  of  the  fcotus  must  be 
made  to  cross  the  transverse  a.xis  of  tho  uterus.  It  follows 
that  this  method  of  deliv(  ly  in  head  pro.sentation  nnist  not 
be  attomi)tod  unless  th<^  loiiditions  are  (piite  favourable  - 
and  suffi(  iont  li(pi<)r  amnii  remains  in  tho  uterus  to  allow 
free  mobility  to  tho  ])ro.seiitiiig  part. 

Difficulties  in  Performing  Internal  Version. — Under 
favourable  conditions  intt-rnal  version  is  a  simple  and  an  ea.sy 
operation  ;  but  the  extraction  of  the  child  after  it  has  been 
turned  may  be  oomj)licated  by  the  arms  becoming  extended. 
When  the  membranes  have  boon  lupturod  for  some  time  and 
the  amount  of  liquor  aniuii  remaining  in  the  uterus  is  small, 
turning  is  both  difficult  and  dangerous.  It  is  sometimes 
difficult  to  decide  whether,  in  a  given  ease,  it  is  safe  to  make 
the  attempt  or  not.  Those  difficidtios  are  most  often 
encountered  in  transverse  j»rosontations  when  the  child  is 
still  alive.  Tlie  presence  of  a  well-marked  retraction  ring 
always  contra-indicates  any  attempt  at  version  ;  when  the 
natural  intennittent  diaracterof  tho  uterine  contractions  has 
been  lost,  or  tho  uterus  does  not  become  properly  relaxed 
during  the  intervals,  the  introduction  of  the  hand,  even  under 
full  auiosthosia,  excites  violent  ex])nlsivo  efforts  which  greatly 
impede  the  manipulations  and  increase  the  risks  of  rupture. 
Unless  tho  operator  has  had  some  ])revinus  experience  of 
turning,  he  should  not  make  the  attempt  when  the  con- 
ditions are  not  in  all  respects  favourable. 

The  )-i'<ks  which  attend  internal  version  are  clearly 
tirtincd.  First,  there  i-'  thr  risk  of  ■-■-^ /?>■■(■.>.•  ;  '-vvn  if  tlfo 
liand  of  tho  operator  is  jirotoctod  by  a  sterilised  rubber 
glove,  tho  danger  of  carrying  infect iv«'  material  from  tho 
vulva  into  tho  uterus  remains.     It   is  therefore   important 
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that  s|M'ciaI  prt'cautions  should  be  takfii,  the  vulva  hciiiiip' 
shavcii,  and  both  vulva  and  vagina  can-fully  clcansfd  uitii 
soaj),  followed  by  lysol  or  biniodid*-  of  nicrcury.  Douibin",' 
alone  is  <juite  inade(|uate.  Secondly,  there  is  t;  risk  of 
rupture  of  the  uteru.s,  but  except  in  the  cases  of  difficulty  just 
referred  to,  this  risk  is  remote.  Thirdly,  version  having,'  been 
begun  and  the  fivtus  partially  turned,  it  may  l)e  found 
impossible  to  conii)lete  the  operation  owing  to  powerful  and 
oonthmous  retraction  of  tlie  uterus.  Fourthly,  version 
having  been  completed,  difficulty  in  extracting  the  after^ 
comijig  head  and  arms  may  be  met  with,  resulting  in 
the  death  of  the  child  from  asphyxia,  or  in  injury  to  its 
lind)s. 

Combined  or  Bi-polar  Version.  (Method  of  Braxton 
Hicks.)  J)uring  the  first  stage  of  labour,  wlu-n  the  cervix 
is  sufficiently  dilated  to  admit  one  or  two  fingers,  and  the 
membranes  arc  unr\iptured.  or  if  rtipturcd.  a  large  amount  of 
lujuor  amnii  remains,  it  is  possiljlc  to  turn  without  intro- 
ducing tlie  hand  into  the  uterus.  It  is  evident  that  in 
internal  version  both  external  and  internal  manipulations 
are  employed,  and  both  jjoIcs  of  the  fwtus  are  displaced  ;  it 
miglit  therefore  also  be  accurately  called  comf)ined  or  bi- 
polar version.  The  essential  difference  between  internal 
version  and  the  method  now  to  be  d<'scribcd  is  that,  as  in 
tJif  latter  the  whole  liand  is  not  introduced  into  the  uterus, 
it  can  be  performed  at  an  earlier  stage  of  labour.  It  is  not 
frc(iuently  performed,  for  it  is  more  difficult  than  either  of 
till'  other  methods,  special  difficulty  being  met  with  in 
carrying  the  long  axis  of  the  fo'tus  through  the  transverse 
axis  of  the  uterus.  In  transverse  it  is  easier  than  in  verti-x 
presentations.  Bi-polar  version  is  only  used  to  produf  a 
l>reech  presentation. 

Preliminaries. — These  are  the  same  as  for  internal 
version  ;  m  anaesthetic,  though  not  essential,  is  of  great 
assistanc(\ 

.S7f/;v.  (d)  When  the  presenUttion  is  transverse. — Either 
hand  may  be  employed  for  the  internal  manipulations  tli<> 
patient  being  in  the  dorsal  or  left  latcial  position 

(!)  The  position  of  the  head  having  been  |. Mated  the 
])rcsentijig  shoulder  is  ])ushed  U})wards  out  of  the  brim,  and 
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rds   the  side   where   the   head   lies  ;    the   extens 
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assists  by  pushing  the  head  upwards  towards  the  hypo- 

chondrium.  ,  ,. 

(O)  The  arm  or  some  part  of  the  trunk  now  hes  over 
the  internal  os,  and  is  pushed  into  the  iliac  fossa  on 
the  same  side,  the  head  being  simultaneously  displaced 
upwards  and  towards  the  middle  line  into  the  epigastric 

^''^'(3)  The  breech  or  lower  limbs  now  come  within  reach  of 

the  internal  fingers  ;  the 
membranes  are  then  rup- 
tured, and  one  foot  pulled 
down  into  the  vagina,  while 
the  head  is  pushed  up  to 
the  fundus.  The  case  is 
then  managed  as  a  breech 
labour,  delivery  being  left 
to  nature. 

(b)  When  the  head  pre- 
sents.—{\)  The  head  is 
pushed  upwards  out  of  the 
brim,  and  then  into  the 
iliac  fossa  on  the  side  to 
which  the  hack  of  the  fa  tits 
lies  (Fig.  314)  ;  at  the  same 
time  the  breech  is  displaced 
downwards  and  to  the  op- 
posite side. 

(2)  The  presentation 
has  now  become  transverse, 
or  oblique,  and  the  <jpera- 
tion  is  completed  in  the 
manner  just  described. 

It  is  seldom  necessary  to 
adopt  this  difficult  method 
of  version.  Under  most  circumstances  when  it  could  be  made 
use  of  it  will  be  found  easier  to  turn  by  the  external  method, 
ami  having  thus  brought  down  tlie  breech  into  the  brim,  to 
pass  two  fingers  into  the  cervi.x.  rupture  the  membranes  and 
pull  <l<)wn  a  leg.  When  in  cases  of  placenta  pra^via  it  is 
desired  to  luni,  e.vU-rnal  podalic  v^•r^ioIl  followed  by  imme- 
diate pulling  down  of  a  leg  is  preferable  to  the  method  of 


ri(i.  nil.— l^i-l'iliir  Vciviiin  ; 

Fii>t  Stt'ii  in  Ilfiul  I'resoiitiitioi: 

riiiteiitii  I'ni'viu.     (Hnixton  links.) 
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Braxton  Hicks,  inasmuch  as  it  reduces  the  internal  manipu- 
lations to  a  minimum. 


Obstetric  Forceps 

The  construction  of  the  modern  obstetric  forceps  will  be 
best  understood  by  tracing  the  various  phases  through  which 
the  instrument  has  passed  in  its  evolution. 

The  earliest  forceps  to  be  publicly  described  was  that  of 
Palf  jTi,  a  surgeon  of  the  city  of  Ghent,  in  1720.     It  consisted 


Fic.  :n 5.— different  I'attorns  of  ( •haiiib.'ilcMra  Koicops. 

of  a  pair  of  spoon-shajied  blades  with  wooden  handles  ;  the 
blades  were  applied  to  the  sides  of  the  head,  and  the  handles 
tied  firmly  together  so  that  the  instrument  could  be  used  for 
traction.  Before  this  period  (seventeenth  century),  an 
instrument  had  been  used  in  London  by  a  family  of  doctors, 
including  at  least  three  generations,  named  Chamberlen  ; 
the  cc  istruction  of  their  forceps  was,  however,  maintained 
as  a  strict  family  secret,  and  not  until  long  after  the  death  of 
the  last  of  their  line  did  the  secret  leak  out.  In  1813  the 
three  forceps  represented  in  Fig.  31  f)  were  found  by  accitlent 
in  an  old  chest  in  a  house  which  one  hundred  years  previously 
had  belonged  to  the  Chamberlens,  and  are  believed  to  be  the 
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instruments  with  which  they  worked.  These  three  forceps 
were  distinctly  better  than  Palfyn's  ;  they  consisted  of  a 
pair  of  metal,  spoon-shaped,  fenestrated  blades,  united  like 


Fig.  S16.— Short  or  Straight  Forceps. 

a  pair  of  scissors  with  a  pin -joint,  and  having  curved  scissors- 
handles  ;  slight  modifications  in  shape  appear  in  the  three 
forms,  and  in  one  a  tape  threaded  through  and  around  the 
blades  replaces  the  pin-joint.     They  are  composed  of  three 


Flu.  317. — Straight  Fortx'iJs  applied  to  the  Head  at  the  Brim  (Scheuiatic). 

(Aiiliie  ^[urray.) 

",/'.  Axis  of  i»'Ivii- brim.     '■.  i.  IMuiic  uf  pelvic  hriiii.     c,  il.  Axis  of  i»t'l\ic  iMitl'l. 
r,  J,/.  Iiiiiction  of  trartioii  iiimli-  liy  fuiTeps. 

parts  :  (1)  the  curved  blade,  (2)  the  lock  or  joint,  and  (3)  the 
handle  ;  the  curve,  being  designed  to  adapt  the  blades  to 
the  f(jetal  head,  is  known  as  the  foftal  or  cephalic  curve.  This 
is  the  only  curve  upon  thene  early  instruments  ;  viewed  in 
profile,  they  are  straight  from  end  to  end. 
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A  forceps  constructed  upon  this  principle,  ond  called  the 
short  or  straight  forceps,  was  used  for  some  purposes  until 
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ins. — Obstetric  Foiwps,  showinj?  the  Cejihalic  and  I'clvic 
Curves.     (Edgar.) 


comparatively  recent   years,   but   has  now   been  generally 
abandoned  (Fig.  310). 

The  faults  of  this  forceps  p-  -asily  demonstrated.  The 
instrument  is  straight,  but  !•  ,  '  ic  canal,  in  which  it  has 
to  lie,  is  curved  ;  therefore,  -»ping  the  fo?tal  head  at  the 

brim,  a  central  grip  cannoi  '  >b- 
tained,  for  the  instrument  will  seize 
the  part  of  the  head  which  lies  behind 
the  centre  (Fig.  317).  In  occipito- 
anterior positions,  traction  thus 
applied  to  the  sincipital  end  of  the 
head  would  induce  extension.  And 
further,  in  making  traction,  a  great 
deal  of  the  force  will  be  misapplied  ; 
for  while  tlie  head  must  travel  down- 
wards and  backwards  in  the  line  of 
the  axis  of  the  brim  (Fig.  317  a.  b). 
the  direction  of  traction  exerted  by 
the  forceps  is  in  a  line  (c.  x,  f)  in- 
termediate between  this  and  the 
axis  of  the  outlet  (c,  d).  A  great 
deal  of  force  will  therefore  be  lost, 

and  the  i^oft  parts  crushed  which  lie  between  the  head  and 
the   pubes.      The  misdirection   of  force  is  rei)res(>nted    by 
the  '■  angle  of  error,'  b,  ji\  f.     The  application  of  this  iiislni 
ment  to  the  head  in  the  pelvic  cavity  is  also  open  to  objection, 

44—2 


Ki(i.  ;Jlit. — Thfl  Iti.uMc 
Slut  (i;iij:li>li)  liDck, 
and  Sluniks. 
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fi>r  it  fiuinot  ho  inadr  («>  travel  in  any  part  of  the  ju'lvic  axis 
witliout  loss  of  nuich  of  tlio  force  applied. 

The  lirst  observer  who  attenijitetl  to  remedy  the  faults  of 


Fit..  ;iL'(>.     I.oiijr  or  Cuivcil  ( >l)sl(<tric  Fmcciis. 

tiie  straijiht  foreeps  was  Levret.  of  Paris  (17.")!),  who  curved 
tiie  Mades  forwaids.  so  that  they  would  lie  accurately  in  *\w 
curve  of  the  pelvic  canal  (Fi'j.  .SiVt)  :  this  second  c  tuve  has 
become    known    as    the    itnihrnal    or    jwlric    riinr.     Minor 


II; 


Flu.  o'Jl. — Lniii:  Foivt'iis  iijijilii'd  to  the  Head  at  tlu-  Mriiii. 
(Mihio  Murray.) 

".  '•.   .\xi^  of  |»1mc  liijiii.     .-,  •'.    I'l.ii r  |'i>lvic  liiiiii. 

..  J.I.   IMr.itiiiti  III  ti:ii-tiHii  ina.l.'  I.y  lun'cps. 

modifications  were  made  about  the  same  period  by  a  Scottish 
doctor  practising  in  London  named  Snidlie,  who  invented 
the  double-sKt  lock,  now  used  in  all  British  force{)s,  and 
introduced  between  the  biade  and  the  lock  a  straight 
portion,  2i  inches  long,  named  the  shank',  which  increased 
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i\w  U'nnth  of  the  iiistruiuciit  so  fliat  the  opcmtor  could  lock 
it  outside  the  vulva  when  applied  to  the  head  at  the  Itrim 
(Ki^?.    ."{i!';.     The    result    of    these   alterations    was   thus    to 
ien^stheii  the  forceps  and  add  the  pelvic  curve.     'I'his  itistru 
meiit  is  now  known  as  tln^  lomj  or  van.i  J(imp.s.     As  <ton- 
strucled  at  the  present  day  it  is  nia«le  entirely  of  metal,  so 
that,  it  can  he  l.oiled.     'I"he  total  length  of  th<-  instrument 
is  ir.  inches  ;    the  cephalic;  curve  <if  the  l.iade  has  a  radius  of 
4.',  iiuhes,  and  allows  a  maximum  separation  in  the  centre  c,f 
:{ij  inches,  with  a  minimum  separation  at  the  points  of  I  inch  ; 
the  pelvic  curve  has  a  radius  of  7  inches. 

The  jjtreat  advantaj^e  of  the  pelvic  curve  is  that  it  enahles 
the  forceps  to  obtain  a  central  «rip  of  the  head,  which  does 
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Fir;.  ATI. — Milii^)  Miuiay's  Axis-tniction  I'orcops. 


not  disturb  its  attitude  :  but  as  in  the  case  of  the  straight 
forceps  there  is  great  misdirection  of  the  line  of  traction 
(compare  Kins.  :{i7  and  :}2i).  The  direction  of  traction 
exerted  by  ttie  instiiiment  is  lepicsciitcd  l)y  a  line  joining 
tlic  handles  with  the  centre  of  the  feiicstrum  (Kig.Hiil  f.J-.f)- 
This  line  does  not  pa.ss  through  the  centre  of  the  pelvis  at  all, 
but  lies  entirely  in  front  of  it  when  the  in.strumeiit  is  applierl 
to  the  head  at  the  brim  ;  its  direction  also  diverges  widely 
from  the  axis  of  the  brim.  The  misdirection  of  force  is 
re])resented  by  the  angle  h,  x,  /. 

The  long  forceps  received  a  further  imi)ortant  modifica- 
tion at  the  hands  of  Tarnier.  of  Paris,  in  1 STT.  This  observer 
first  introduced  the  ])rinciplc  of  rt.(/.s  tmction—i.c.  he  moditied 
the  instrument  so  that  at  whatever  level  tlio  head  may  lir. 
traction  mav  be  accurately  applied  to  it  in  the  axis  of  the 
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pelvis,  thus  enabling  all  the  force  exerted  to  be  employed  in 
the  most  advantageous  manner.  This  he  did  by  adapting  to 
the  ordinary  long  forceps  used  in  France  a  pair  of  curved 
metal  rods  by  which  traction  could  be  made,  known  as  the 
axis-traction  rods.  There  are  a  number  of  points  of  difference 
between  the  French  and  English  obstetric  forceps  which 
need  not  be  described,  but  Tarnier's  invention  was  applied 
in  1880  to  the  English  forceps  by  Sir  Alexander  Simpson. 


Fir..  ',i'i',i. — Axis-tractioii  Forteps  iijiplied  to  the  Head  at  tho  liiiiii 
(Millie  Murray.) 

a,  /'.   Axis  nf  jH-h  if  hriiii  cnincidiii;^  with  liiif  of  trarliim. 

Simp.son's  instrument  was  further  modified  and  imiirovcd  by 
Milne  Murray. 

The  axis-traction  forceps  of  Milne  Murray  is  shown  in 
Fig.  322.  The  traction  rods  are  attached  by  a  slot  at  the 
base  of  the  fenestrum  on  each  side  :  they  are  cm-ved  so  as  to 
lie  in  accurate  contact  with  the  lower  ends  of  the  blades  and 
the  shanks  :  opposite  the  lock  they  are  curved  away  from  the 
handles,  and  connected  together  at  their  ends  with  an  easily 
worked  attachment.  The  ends  of  the  traction  rods  lie  about 
3|  inches  from  the  handles.  To  the  ends  when  united  is 
attached  a  transverse  bar  moving  on  a  l)all-and-sockct  joint, 
with  which  traction  can  be  made.  As  the  handles  of  the 
blades  are  only  u.sed  in  applying  the  instrument,  and  are  not 
grasped  when  making  traction,  a  screw  is  attached  to  them 
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by  which  the  grip  of  the  blades  upon  the  head  can  bo  retained. 
This  is  known  as  the  '  fixation  screw  '  ;  it  is  not  intended  to 
l)roduce  compression  of  the  head,  but  simply  to  retain  the 
grip  of  the  blades  when  traction  is  being  made.  The  handles 
themselves  are  made  much  lighter  than  in  the  ordinary  long 
forceps,  and  may  be  conveniently  distinguished  as  the 
'  application  '  handles,  the  transverse  bar  attached  to  the 
traction    rods    being    called   the    'traction'    handle.     The 


'■'    /,:,  /  Axis  of    pelvic 


Flane  of  pelvic 
brim 


p,„   :{24, Axis-tinotioii  Forceps  apitliod  to  the  lloinl  in  tho 

rolvic  C'avit}-.     (Siinpson.) 

.Vn/..-Tli.'  lin.'oftni.ti...,  is  ..•|,r.-,.nt.'.l  a  Httl.'  in  lim.t  .if  its  tni.-  imsiti..n. 

traction  rods  and  handle  are  detachable,  and  the  whole 
instrument  can  be  sterilised  by  boiling. 

When  this  forceps  is  applied  to  the  head  at  the  brim, 
traction  made  with  the  traction  handle  will  cause  the  head  to 
descend  in  the  axis  of  tiie  brim  so  long  as  the  traction  rods 
are  kept  in  contact  with  the  shanks  (Fig.  324).  The  direction 
of  the  force  ai)plied  is  represented,,  in  all  positions  of  the 
instrument,  by  a  straight  line  running  from  the  point  of 
application  of 'the  force  (traction  handle)  through  the  centre 
of  the  fenestrum  ;  when  the  head  is  at  tlu-  brim,  thi^  line 
coincides  exactly  with  the  axis  of  th .  brim  (Fig.  323)  ;  when 
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the  head  is  in  the  pelvic  cavity,  it  coincides  with  the  axis  of 
the  cavity  at  the  level  occupied  by  the  head  (Fig.  :{24) — i.e.,  a 
line  intermediate  between  the  axis  of  the  brim  and  the  axis 
of  the  outlet.  As  long  as  the  traction  rods  are  kept  in  con- 
tact with  the  shanks,  the  line  of  traction  will  always  corre- 
spond with  the  axis  of  that  part  of  the  pelvis  in  which  the 
head  lies  ;  and  in  {)uiling  the  head  through  the  j)elvis  the 
application  handles  will  be  observed  to  incline  more  and 
more  to  the  front  as  the  head  descends  (see  Figs.  332  and  333). 


i 


Fl(i.  325. — I'lijofs  MaiKi'iivrc- 

It  follows  that  none  of  the  force  ai»j)lie(l  is  wasted,  for  the 
angle  of  error  (h,  x,f)  seen  in  the  case  of  the  short  forceps  and 
the  ordinary  long  forceps  has  entirely  disaj)peai'ed  (compare 
Figs.  317,  321,  and  323). 

Various  attempts  have  been  made  to  apply  the  principle 
of  axis-traction  in  other  ways.  (1)  It  is  maintained  that 
axis-traction  can  be  made  with  sufficient  accuracy  with  the 
ordinary  long  forceps  by  the  manceuvre  of  Pajot  (Fig.  325). 
The  riylit  hand  grasps  the  handles,  making  ff)rwafd  traction 
upon  them  ;   the  left  grasps  the  shanks  above  the  lock  and 


*  The  use  of  ruliber  gloves  for  the  forceps  operation  is  ojitiunal. 
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makes  backward  traction  upon  that  part  of  the  instrument, 
forming  a  fulcrum  between  the  two  hands,  upon  which  the 
blades  will  swing  somewhat  backwards  when  traction  is 
being  applied.  It  is  clear  that  it  will  be  impo  ible  to  obtain 
even  apj)roximate  accuracy  of  direction  in  this  manner. 
(2)  The  second  method  is  that  of  Neville  (Fig.  :V2(i).  Neville's 
forceps  differs  from  Milne  Murray's  in  having  but  a  single 
traction  rod,  which  is  attached  to  the  forceps  just  below  the 
lock  by  a  bvitterfly  joint.  The  traction  bar  is  differently 
jointed,  but,  like  Milne  Murray's,  will  move  in  all  directions. 
The  advantage  possessed  by  this  instrument  is  that  it  is 


Fi(i.  32(). — 'Noville'.-*  Axis-trattion  Forceps. 

easier  to  ajjply  than  Milne  Murray's,  but  the  direction  of 
traction  is  j)robably  not  so  accurate. 

It  must  be  recollected  that  the  axis-traction  forceps  is 
designed  to  work  in  a  pelvis  of  normal  shape  :  when  the 
pelvis  is  contracted  so  as  to  distort  its  axis  many  of  the 
advantages  which  the  instrument  possesses  are  lost.  This 
objection,  of  course,  does  not  apply  to  its  use  in  the  generally 
contracted  pelvis. 

Modes  of  Action  of  Obstetric  Forceps.— The  action  of 
the  obstetric  forceps  is  essentially  that  of  making  fraction  ; 
the  blades  also  compress  the  head,  but  the  amount  of  com- 
prr.'i.-iion  slinuid  be  only  so  much  as  is  required  to  ensure  a 
firm  -^rasp.  When  jjroperiy  applied  the  possible  degree  of 
compression  is  small,  and  is  strictly  limited  by  the  cephalic 
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curve  of  the  instrument.  If  the  head  ia  gripped  transversely, 
the  bi-parietal  diameter  cannot  be  reducecl  below  3^  inches. 
It  is  probable  that  prolonged  compression  of  the  head  even 
to  this  extent  may  cause  a  certain  amount  of  injury  to  the 
brain,  for  in  such  cases  the  child  is  often  born  in  a  condition 
of  white  asphyxia.  But  injury  to  the  cranial  bones  cannot 
be  pre  duced  by  this  grip  if  the  pelvis  is  normal.  As  we  shall 
see,  the  usual  grip  obtained  is  transverse,  or  slightly  oblique 
from  before  backwards. 

It  is  A'hen  the  instrument  is  so  applied  as  to  take  an 
antero-posterior  grip  of  the  head  that  there  is  the  greatest 
risk  of  injury.  Reduction  of  size  in  this  plane  is  followed  by 
a  compensatory  increase  in  the  vertical  diameter — i.e.,  the 
distance  between  the  vertex  and  the  base  is  increased.  The 
transverse  (bi-parietal)  diameter  is  not  much  affected. 

In  occipito-posterior  positions  the  forceps  is  sometimes 
used  forcibly  to  rotate  the  head  so  as  to  bring  the  occiput 
forwards.  This  cannot  be  done,  however,  without  risk  of 
injury  to  the  soft  parts. 

A  lateral  lever  action  may  be  exerted  during  traction  by 
carrying  the  handles  gently  from  side  to  side  ;  this  sometimes 
aids  extraction  in  a  difficult  case. 

It  is  also  clear  that,  when  the  head  is  in  the  grasr-  of  the 
forceps,  the  lower  parts  of  the  blades  will  exercise  a  lating 
action  upon  the  \'ulva  immediately  m  advance  of  the  head 
(Fig.  333).  And  lastly,  the  mere  introduction  of  the  blades 
often  exerts  a  powerful  excitant  action  upon  the  uterine 
contractions. 

The  variety  of  obstetric  forceps  which  will  be  found  most 
generally  useful  is  the  axis-traction  forceps  ;  and  Milne 
Murray's  pattern  is  to  be  preferred  on  account  of  its  greater 
accuracy.  To  operators  who  have  become  accustomed  to 
the  ordinary  long  forceps,  the  axis-traction  forceps  appears 
clumsy  and  its  application  difficult  ;  but  students  can  learn 
to  apply  it  quite  as  easily  as  the  long  forceps.  It  is  a  great 
advantage  to  carry  one  kind  of  forceps  onl}%  and  this  is  the 
only  kind  which  is  sufficient  for  all  the  requirements,  whether 
of  an  easy  or  a  difficult  ca.se.  It  is  advantageous  also  to  u.se 
the  .Name  form  of  in.strument  in  all  forceps  operations,  so  as 
to  become  thoroughly  familiar  with  its  use  ;  and  while  it 
may  be  admitted  that  a  low  forceps  operation  can  be  easily 
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performed  witli  the  ordinary  long  instnimeiit,  this  certainly 
is  not  tlio  case  with  a  high  operation  ;  here  the  axis-traction 
instrument  is  far  more  effective.  The  same  must  he  said  of 
pelvic  contraction  and  all  other  coiulitions  in  which  a  con- 
siderable amount  of  force  is  recjuired  in  trac-tion  ;  the  axis- 
traction  pattern  is  far  more  effective.  Since  all  tiie  force 
applied  through  the  instrument  is  effective,  and  none  is  lost. 
obviously  tic  amount  of  force  required  is  reduced  to  tlu 
minimum.  When  tjie  head  is  low  in  the  i)elvic  cavity  the 
blades  can  be  used  without  the  traction  rods,  like  an  ordinary 
pair  of  long  forceps. 

It  must  also  be  borne  in  mind  that  this  forceps  does  not 
interfere  with  the  normal  movement  of  rotation  made  by  the 
head  in  f  ing  through  the  pelvis,  for  the  ball-and-socket 
joint  on  .•  traction  handle  allows  the  instrument  and  the 
head  to  ,)tatc  together.  With  the  ordinary  forceps,  owing 
to  the  firm  grip  of  the  handles  which  is  required,  spontaneous 
rotation  cannot  occur,  although  of  course  forcible  rotation 
can  be  performed  by  the  operate. 

It  has  been  urged  that  excessive  and  continuous  compres- 
sion of  the  head  is  caused  by  the  screwing  together  of  the 
handles  of  the  axis-traction  forceps  ;  this  is  not  the  case, 
for,  as  we  shall  see,  ccmtinuous  com])ression  imi)li(s  improper 
use  of  the  instrument  ;  the  degree  of  c-ompression  retpiircd  is 
only  that  necessary  to  ensure  a  firm  grip  of  the  liead.  ami  this 
can  be  regulated  with  far  more  accuracy  by  the  s-  nw  than 
when  the  handles  are  firmly  grii)i)ed  in  the  act  of  makmg 
traction.  The  only  valid  objection  to  the  instrument  is 
its  greater  complexity,  and  the  corresponding  greater  diffi- 
tulty  in  manipulating  it  :   this  can  be  readily  overcome  by 

practice. 

Indications  for  the  Use  of  Forceps.— The  ob>tetric  forceps 
is  an  instrument  'lesigned  for  application  to  the  head  in  pre- 
sentations of  the  vert-x.  brow,  or  face,  and  to  tlie  after- 
coming  head  in  bre.>.-h  labours.  It  is  also  by  some  authorities 
applie(l  directly  to  the  breech  in  hrei-ch  prc>seiit,itions.  but 
tlie  instrument  is  not  adapted  for  tliis  purpose:  other 
methods  of  delivering  a  difficult  breech  presentation  can 
always  be  .luploycd  with  success. 

When  the  head  has  passed  through  the  b  im.  and  hcs 
with  its  greatest  circumference  in  the  pelvic  cavity,  tlie 
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o|M'rati<>ii  is  Himple  aiul  easy;  the  lower  tlic  hi'  I  It.-. 
dosc'<'ii(li'(l  before  the  foreeps  is  applied,  the  easier  will  In  the 
extraetion.  This  i^ot'teii  spoken  of  as  the  loir  force /m  0,1  ra- 
tion. When  the  head  lies  entirely  above  *hv  |M'lvie  briin, 
freely  iiiovable,  unengaged  and  urunoulded.  the  operation  is 
very  dittieult  to  pctfonn  ar\d  involves  eonsjderable  dan-cr  to 
the  eliiid.  If  the  pelvis  is  eontracfed  or  the  head  abnonnally 
largo  these  difheulties  ,md  risks  are  considerably  increased. 
This  operation,  uhich  is  often  spoki-n  of  as  the  /nyh  force p.s 
opernfiou.  is  accordioL'ly  not  to  be  recoinrn«'nded  unless  other 
methods  of  delivery  per  via.s  naturale.i,  such  as  internal 
version,  are  impracticable.  Wliile  tlie  o|)eration  cannot  be 
actually  condemneil.  it  should  m'ver  be  undertaken  lightly, 
or  without  first  givoig  due  consideration  to  other  possildf 
methods  of  delivery. 

It  will  be  clear  that  cases  may  be  met  with  intermediate 
between  these  two  <  lasses— /.e..  cases  in  which,  although  the 
head  is  engaged  in  tlie  brim  and  partly  moidded.  the  greatest 
circumference  has  yi't  failed  to  pass  through  the  pelvic  inlet. 
In  such  cases  resort  to  forceps  should  be  (U-layed  as  long  as 
may  be  possible,  due  watch  being  kept  upon  the  condition 
of  the  foetal  heart,  and  the  general  condition  of  the  mother. 
If  the  pelvis  is  of  normal  size  the  operation  may  be  umler- 
taken  earlier  and  witJi  better  prospects  of  succes.s  than  wlien 
the  pelvis  is  contracted.  The  importance  of  allowing  ful! 
time  for  moulding,  in  the  latter  condition,  has  been  already 
insisted  upon. 

The  actual  indications  for  the  use  of  forceps  in  head  pre- 
sentations may  be  arranged  into  three  groups  : 

(1)  Abnormal  })rolongation  of  the  second  stage. 

(2)  Maternal  complications. 

(a)  Foetal  dangers,  indicated  by  signs  of  distn  ^s  or  |m<.- 
lapse  of  the  cord. 

In  breech  presentations,  if  the  after-coming  head  cannot 
be  promptly  delivered  by  the  digital  methods  desc!  ibed  on 
J).  3<)9,  the  forcej)s  should  be  at  once  applied. 

(1)  Prolongation  of  the  .second  .stogre.— Forceps  should  not 
be  aj)plied  merely  to  save  the  time  of  the  m.ilical  attcndnt. 
or  to  shorten  the  duration  of  the  .second  stage  when  labour  is 
proceeding  naturally.  The  length  of  the  second  stage  i-, 
variable,  and  for  pr'^tical  purposes  the  strength  of  the  pain^ 
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must  Ijc  taken  into  considenvtioi  as  well  as  tho  iictiinl  t  irne 
which  Fias  clapHed.  When  the  pains  are  fechit  \\d  iire^iiUvr, 
much  snore  time  must  he  allowed  ih.ni  when  th  v  are  strcmg 
ami  rcj,'ular.  When  the  head  is  detained  ui  th-  ui.per  part 
of  the  pelvis  the  use  of  forceps  should  Ix  u  I'hhe;  i  as  jmi  as 
possil.le.  When  it  has  reached  the  [  Uic  floor  nd  pn  sfi  ts 
Jit  the  vulva  there  is  nit  the  same  n-axm  for  d'ii 

These   points   heing   borne   in   mi-ul    th<  wini:  »t»n- 

<litions  may  he  enunierat*'!,  as  (  nises  of  ahii'  rnial  pt  longa- 
ih'W  of  the  second  stage  : 

(a)  Uterine  imrtia — primar\  <     secondarx 

(h)  Occipito-posttrior  position 

(f)  Rigidity  of  the  {M>rineuni. 

{(l)  lVlvi(  contt  H'tion. 

{e)  Al.iiormall}   large  >.ze  of  the  head 

(/)  All!      Mial  uleri!       'bliqii'ty. 

(f7)  Men    i-poster!'>r  positions  ot    he  fa<'-. 

In  every  cas<  iiatteini-  -ho-.id  lie  in, ide,  before  uppiyin!. 
forceps,  to  arrivf  ,»t  a  cone  ision  a^  o  the  'ise  <>*  '  iMlehiy. 
Itwill  be  foun..  that  the  three  fi  -t-n..:aed  dit.  sac  nit 
for  somethinL!  like  !«•  })er  <(nt    of  tlie  <  n       hici,   the 

forceps  is  used.     \\  h*'n  the  head  is  del,. 
Hoor  the  usual  cas       i>  to  be  found  in  inette*  ii 
or  an  unyielding  i    rineu         in   rare   instan 

present   as  in  a  funnel  peh   >. 
ill  the  upp'^r  part  of  the  peh  <• 
1  iracting  well,  the  comrnonest 

ition,    or    some    ili-])rot)ortioii 
,d  ami  that  of  the  pelvis.     In  the 
caput  will  form,  and  tla  head  will 
iner  tlie  caput  is  not  aliuornuiUy 
ally  remains  movable.     Therefore, 
>hows  a  large  caput,  attenticm  must 
ted  1  size  of  the  pelvis. 

(/  ro)iii  ucationa. — In  such  conditions    s  heart 
iivious  that  prolongation  of  the  muscular  strain 
'unies  the  s^fond  stage  must  be  detrimental  to 
and  accordingly  forceps  should  be  employed 
IS  stage.     In  eclampsia  all  obstetricians  agree  that 
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forceps  is  indicated  ;  as  in  the  majority  of  cases  labour  is 
l)remature  and  the  foetus  small,  extraction  is  not  often 
difficult,  even  in  a  primipara.  Sometimes  in  cases  of  pre- 
mature rupture  of  the  membranes  signs  of  obstetric  exhaus- 
tion may  appear  before  dilatation  has  been  completed,  and 
to  these  may  be  added  signs  of  foetal  distress.  Under  such 
circumstances  prompt  delivery  by  forceps  must  be  jjractised, 
the  dilatation  having  been  previously  completed  by  the 
digital  method,  or  with  the  additional  aid  of  incisions  in 
the  cervix. 

(3)  Fcetal  complications. — The  early  use  of  forceps  may 
be  indicated  by  signs  that  the  foetus  is  suffering  from  the 
effects  of  labour,  such  as  passage  of  meconium,  or  slowing  of 
the  rate  of  the  heart  sounds.  This  is  especially  likely  to 
occur  with  a  premature  foetus  or  with  premature  rupture  of 
tl»e  membranes.  Prolapse  of  the  cord  may  also  call  for  the 
early  use  of  forceps.  When  the  foetus  is  dead,  forccjjs 
delivery  is  suitable  as  long  as  the  jJclvis  is  of  normal  size  and 
the  head  is  not  abnormally  large.  But  in  such  ca.ses,  should 
extraction  prove  to  be  difficult,  the  forceps  should  be  at  once 
abandoned  in  favour  of  craniotomy. 

Forceps  in  Pelvic  Contraction. ~lt  has  been  already 
mentioned  in  connection  with  the  management  of  labour 
in  pelvic  contraction  (p.  416)  that  unless  the  conjugate 
measures  at  least  3  J  inches,  a  full-time  child  of  aveniffe  size 
cannot  be  extracted  by  forceps  without  great  risk  of  seriously 
injuring  it.  Consequently  it  is  better  not  to  undertake  for- 
ceps delivery  in  a  pelvis  smaller  than  3  J  inches.  If  a  case  is 
first  seen  at  an  advanced  period  of  labour,  when  the  head  is 
firmly  engaged  in  the  brim,  accurate  measurement  of  the 
pelvis  is  impossible.  We  must  then  be  guided  i)y  (he  amount 
of  compression  of  the  head  which  has  taken  place,  as  indicated 
by  overlapi)ing  of  bones  and  by  the  size  of  the  caput.  It  has 
been  alieady  explained  that  an  unmoulded  head  is  much 
more  difficult  to  deliver  than  one  in  which  moulding  has 
definitely  occurred  ;  but  if  the  greater  i)art  of  the  head, 
though  moulded,  remains  above  the  pelvic  brim,  the  prospects 
of  delivery  by  forceps  are  unfavourable. 

In  all  cases  of  i)elvic  contraction  attempts  to  deliver  with 
forceps  must  be  made  carefully,  and  should  not  hv  persisted 
in  if  no  progress  is  being  made  after  two  or  three  steady  pulls. 
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The  shape  of  the  pelvis  is  not  of  much  importance  from 
the  point  of  view  of  the  forceps  operation  ;  in  both  fiat  and 
generally  contracted  pelves  it  may  be  used  with  equal  success 
in  suiti'ble  cases.  After  failure  to  deliver  with  forcej)s  it  is, 
as  a  rule,  unwise  to  attempt  version  ;  if  the  head  is  firmly 
engaged  in  the  brim  and  there  is  little  liquor  amnii  present, 
version  should  never  be  performed,  owing  to  the  risk  of 
ruuturing  the  uterus  ;   if,  however,  these  conditi'  is  are  not 


I  i 


Vlo.  3"J7.- — .Vpi)licution  of  Axis-triictlon  Forcepf.     lutroduoinj. 
the  l<'ft  bliide. 


present,  version  may  be  jjcrformed  if  the  pelvis  is  flat,  but 
never  if  it  is  generally  contracted.  In  all  varieties  of  con- 
tracted pelvis,  a.xis-traction  forceps  are  nmcii  more  successful 
than  the  ordinary  long  forceps. 

Application  and  Use  of  Forceps. — Preliminoriex. — Care- 
ful antiseptic  ])reparation  of  the  hands  of  the  operator  and 
the  vulva  of  the  patient  is  of  course  necessary.  In  some 
schools  of  midwifery  the  use  of  sterilised  rubber  gloves  by 
the  operator  is  advised  in  all  cases.  In  the  opinion  of  the 
author  this  precaution  is  not  necessary  in  the  low  operation, 
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but  should  be  used  in  the  high  operation,  as  it  is  never 
desirable  to  introduce  the  entire  uncovei-ed  hand  into  the 
vagina.  Shaving  and  disinfecting  the  vulva  is  a  much  more 
valuable  preventive  of  infection  than  the  use  of  gloves  by 
the  upe.ator,  and  in  the  author's  opinion,  it  should  be  prac- 
tised whenever  the  patient  is  anaesthetised  for  any  obstetric 
operation.  If  sterilised  gloves  become  soiled  in  passing 
through  the  vulva  the  chief  advantage  of  using  them   is 


Fio.  ;{'28. — Application  of  Axis-tractiim  Forcpps.  Tho  loft  blade  is  in 
pisitKin,  the  haiull.-  only  Ixin-  geeii  ;  thr  rijjht  l.la.le  in  U'lna 
inti'CHiuct'd. 


lost.  The  previously  boiled  forceps  should  l)e  immersed  in 
a  large  ewer  of  lysol  solution  (5j.  to  Oj.)  or  carbolic  (1  in  40) 
until  required  for  application.  The  bladder  must  always  be 
emptied  by  catheter,  and  an  ana;sthetic  is  desirable  in  all 
cases.  The  left  lateral  posture,  the  patient  lying  across  the 
bed,  is  usually  employed  in  this  country,  i)ut  the  dorsal 
posture,  with  the  legs  Hexed  and  the  buttocks  drawn  to  tho 
edge  of  the  bed  (Fig.  337),  is  of  great  assistance  in  cases  of 
difficulty,  and  the  operator  should  become  familiar  with  it  : 
the  former  has  the  advantage  of  requiring  fewer  a-ssistants! 
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When  the  lateral  posture  is  used  the  buttocks  are  drawn 
over  the  edge  of  the  bed,  and  the  right  leg  must  be  supported 
throughout  the  operation  by  an  assistant  in  the  position 
shown  in  Fig.  327.  A  detailed  examination  of  the  presenting 
head  should  first  be  made,  and  for  this  purpose  it  is  necessary 
to  pass  the  '  half  hand  '  into  the  vagina.  This  will  enable 
the  operator  in  cases  of  difficulty  to  locate  the  ears,  which 
are  useful  in  the  diagnosis  of  position  when  the  sutures  and 
fontanelles  are  obscured  by  a  large  caput.  The  curve  of  the 
helix  always  corresponds  with  the  occipital  end  of  the 
head.  Posterior  positions  should,  if  possible,  be  corrected 
by  manual  rotation.  If  the  cervix  is  incompletely  dilated, 
the  requisite  degree  of  dilatation  should  be  secured  by  the 
digital  method,  aided  in  some  cases  by  lateral  incisions.  If 
the  membranes  remain  unbroken  they  should  of  course  be 
ruptured  artificially. 

Application  of  the  Axis-traction  Forceps.^(a)  When  the 
head  is  in  the  lower  part  of  the  pelvic  cnvity.—Iii  a  simple  case 
the  blades  are  applied  in  the  transverse  diameter  of  the 
pelvic  cavity.  As  a  rule  the  movement  of  internal  rotation 
is  incomplete,  and  consequently  the  blades  grip  the  head 
in  its  oblique  diameter— i.e..  intermediate  between  the 
transverse  and  the  antero-posterior.  If  internal  rotation 
is  complete  the  head  will  be  gripped  in  its  biparietal 
diameter. 

The  left  half  is  usually  applied  first  ;  this  will  be  the  lower 
half  'n  the  left  lateral  posture.  The  handle  is  held  lightly  in 
the  •  ght  hand,  the  traction  rod  being  kept  in  close  contact 
with  the  shank.  The  fingers  of  the  left  hand  are  passed  into 
the  vulva  and  carried  up  into  contact  with  the  cervix  on  the 
left  side  of  the  head.  The  blade  is  then  pas-sed  along  the 
palmar  surface  of  the  fingers  in  the  antero-posterior  diameter 
of  the  vulva,  and  directed  at  first  backwards  towards  the 
sacral  hollow,  the  instrument  being  held  in  a  nearly  vertical 
position  as  shown  in  Fig.  327.  The  handle  is  then  carried 
backwards  in  a  wide  sweep,  and  the  blade  at  the  same  time 
directed  by  the  internal  fingers  to  the  left  (of  the  mother) 
until  it  lies  in  the  transverse  pelvic  diameter  ;  the  blade  must 
be  kept  in  contact  with  the  scalp,  the  lip  of  the  external  os 
being  protected  by  the  fingers.  This  movement  sweeps  the 
blade  round  the  left  (maternal)  side  of  the  head.  Without 
E.M.  46 
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exerting  any  force,  the  blade  will  be  found  to  pass  deeply  the 
pelvis  until  the  shank  comes  to  lie  upon  the  perineum 
(Fig.  327).  The  traction  rod  now  lies  behind  the  applied 
blade.  The  left  blade  may  be  held  in  position  by  an  assistant 
as  shown  in  Fig.  .329  ;  unless  held  in  this  way  while  the  other 
blade  is  being  introduced  it  will  not  remain  in  the  position  in 
which  it  has  been  placed.     The  right  half  of  the  forceps  is 


Fig.  .'{'JP.— Apj.licjitioii  of  Axis-tiectidii  Fc.i(ei>.<.     Further  i-tiigo  in 
introduction  of  the  nj;ht  hhidc. 

next  taken  in  the  right  hand,  the  left  hand  is  pronated.  and 
the  fingers  u.sed  as  before  to  guide  it  into  the  vulva.  The 
blade  is  first  directed  towards  the  sacral  hollow,  and  then, 
the  handle  being  held  parallel  to  the  left  thigh,  the  blade  is 
directed  by  the  fingers  round  the  right  side  of  the  pelvis  into 
the  transverse  diameter,  the  same  precautions  being  taken 
as  in  introducuig  the  left  half.  It  is  nece.ssarj'  to  (/e//re.s.s 
the  handle  of  the  right  half  in  order  to  onrry  the  blade 
upward.'^  to  the  right  side  of  the  pelvis  (Fig.  325*). "  Tlu;  move- 
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ment  is  completed  by  carrying  the  handle  backwards,  as  the 
blade  passes  deeply  into  the  pelvis.  Both  traction  rods 
should  now  lie  behind  the  shanks,  and  the  instrument  is 
locked  by  taking  a  handle  in  each  hand  and  carefully  adjust 
ing  the  slots  (Fig.  330).  It  is  convenient  to  have  the  trac- 
tion rods  held  back  by  the  fingers  of  an  assistant  when 
locking  the  forceps  ;  but  this  is  not  reciuired  after  a  little 
practice.  If  the  instrument  has  been  accurately  applied  the 
shanks  will  lie  in  such  a  position  that  locking  is  easy  ;  some- 
times however  t!ie  blade.-;  lie  so  that  they  cannot  V>e  locked 


Fio.  :»30. — .Vpplic.iti.m  "f  .Vxi.-tnictioii   Fdivcps.      I.ockiii^j  the  blud.'s  ; 
th»  traction  rods  aro  held  asi(ic  liy  an  asr-istant. 

without  forcibly  rotating  one  or  both  of  them,  in  order  to 
adjust  the  slots  to  one  another.  If  the  l)lades  have  been 
can  fully  applied  in  the  transverse  diameter  of  the  pelvis, 
difficulty  in  locking  signifies  that  rotation  of  the  head  has 
not  occurred,  and  the  blades  should  be  removed  and  re- 
applied in  an  oblique  diameter  of  the  pelvis  (rifle  infra). 
Serious  injury  to  the  head  may  result  from  forcibly  loek- 
ing  badly  adjusted  blades.  .After  locking,  the  application 
handles  are  screwed  lightly  together  with  the  fixation  screw. 
Tlu'V  lie  acainst  the  perineum,  and  it  will  be  notice<l  that  tlii'v 
are  directed  downwards  in  the  a.\is  of  the  pelvic  cavity 
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(Fig.  331).  Next  the  traction  rods  are  connected,  and  the 
traction  handle  applied.  A  careful  examination  should  be 
made  before  traction  is  begun,  to  make  sure  that  nothing 
but  the  head  has  been  included  in  the  grip  of  the  instrument. 
Difficulty  in  the  application  and  adjustment  of  the  blades, 
if  not  due  to  inexperience,  usually  results  from  a  faulty 
position  of  the  head.  In  occipito-posterior  positions,  when 
rotation  has  not  occurred  either  forwards  or  backwards, 


•■■-■■ 'Xt    .Nir;t' 


Fio.  ;j.Jl. — Showing  the  Position  of  the  Traction  Rods  ami  Handles 
after  the  instrument  has  been  applied. 

there  is  often  great  difficulty  in  obtaining  a  satisfactory  grip 
of  the  head  when  the  blades  have  been  apj)lied.  as  described, 
in  the  transverse  diameter  of  the  [)c'lvis.  It  has  already  been 
explained  that  .such  cases  should,  if  possible,  be  treated  by 
manual  rotation  before  forceps  is  applied  (see  p.  340).  When 
the  head  lies  in  an  oblique  diameter  with  the  occiput  for- 
wards the  difficulty  can  be  overcome  by  applj-ing  the  blades 
not  in  the  transverse  diameter,  but  in  one  of  the  oblique 
diameters  of  the  pelvis.  Thus  in  a  first  position  the  left 
blade  would  be  directed  towards  the  left  sacro-iliac  syn- 
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chondrosis,  the  right  towards  the  right  pectineal  eminence, 
so  that  the  instrument  would  lie  in  the  lett  oblique  diameter, 
and  would  thus  obtain  a  grip  of  the  head  in  its  biparietal 
diameter.  In  a  second  position  the  blades  would  lie  in  the 
right  oblique  diameter,  the  left  blade  being  carried  a  little 
in  front  of  the  transverse,  the  right  a  little  behind  it.  While 
traction  is  being  made  rotation  will  occur,  as  the  head 
comes  down,  either  in  a  forward  or  backward  direction, 
according  to  the  conditions  previously  discussed  (p.  299). 


I    - 


Fio.  ;WJ.— I'elivery  liy  Axis-triictioii  forceps.     TniLtion  in  tho 
ilirt'itioii  of  the  axis  of  the  in-lvif  cavity. 

Befor,'  delivering  the  head  the  blades  should  then  be  taken 
off  and  reaj)plied  in  the  transverse  diameter. 

Extraction  of  the  //mr/.— Three  points  must  be  continu- 
ally borne  in  mind  in  extracting  the  head  with  the  axis- 
traction  forceps  :  (1)  to  keep  the  traction  rods  always  in 
contact  with  the  shanks  ;  (2)  to  pull  only  during  uterine 
contractions  and  to  pause  during  the  intervals  ;  (li)  to  ease 
the  fixation  screw  whene.  .'r  traction  is  not  being  made. 
In  the  low  operation  the  direction  of  traction  will  be  at 
first  downwards,  but  as  the  head  descends  the  api)lication 
handles  will  of  themselves  i,iove  forwards,  and  tiie  traction 
rods  must  be  made  to  follow  them  (Figs.  332  and  333)  ; 
if  this  point  is  carefully  attended  to  traction  will  always  be 
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made  exactly  in  the  pelvic  axis.  Little  or  no  time  will  be 
lost  in  pausing  during  the  periods  of  relaxation  of  the  uterus, 
unless  the  patient  is  deeply  anaesthetised,  for  the  presence 
of  the  instrument  in  the  (genital  canal  powerfully  excites 
uterine  contractions.  The  object  of  easing  the  s-crew  of  the 
application  handles  is  of  course  to  avoid  the  risk  of  prolonged 
and  continuous  compression  of  the  head.  Wlien  the  head 
and  the  pelvis  are  of  normal  size,  the  amount  of  force  required 
with  this  instrument  is  small,  and  delivery  can  often  be 
effected  by  making  traction  wit  h  two  fingers  only.     If  during 


Fi<i.  :W;i.— ItcIJvciv  liy  .XxistriicHon  Forcoiis.     Tnuiioii  in  tlie  direct  ion 
of  tlio  axis  of  the  iwUic  outlet. 

traction  tlie  instrument  should  be  felt  to  slip,  it  must  be 
taken  off  and  re-applied.  When  marked  rotation  of  the 
head  (K-eurs  during  its  descent,  so  as  to  bring  the  blades 
nearly  or  quite  into  tJie  antcro-posterior  diameter,  the  instru- 
ment should  be  removed  and  re-applied,  or  .serious  lacera- 
tion of  the  ATilva  may  l)e  caused  by  the  edges  of  tiie  blades. 
When  using  the  lateral  position  in  the  final  stage  of  extrac- 
tion, the  line  of  traction  required  is  across  the  body  of  the 
patient,  and  the  handles  will  come  into  a  line  almost  parallel 
with  the  anterior  surface  of  the  pube?  (Fig.  3.S.1),  The  instru- 
ment may  now  be  gripped  by  the  shanks  with  the  right  hand, 
until  the  head  is  fixed  in  the  outlet,  when  the  forceps  may 
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be  removed  and  the  liead  delivered  by  expresaion.  In 
removing  the  instrument  the  traction  handle  is  first  taken  off, 
then  the  fixation  screw  loosened  and  the  traction  rods 
disconnected  from  one  nother  ;  the  blades  can  then  be 
separately  withdrawn. 

(b)  When  the  head  is  in  the  upper  fxtrt  of  the  pelvic  cavity.— 
In  these  cases  a  careful  estimate  must  be  made  of  the  size  of 
the  pelvis,  and  the  relative  size  of  the  foetal  head.  In  the 
absence  of  uterine  inertia,  some  degree  of  obstruction  is 


Fi(i.  :i:{4.— WiikhcrV  Positimi.     (Kiljrar.) 

the  commonest  cause  of  arrest  of  the  head  in  tliis  part 
of  the  pelvis.  The  presence  of  an  unusually  large  caput, 
and  of  extreme  cranial  moulding,  would  also  suggest  that 
some  degree  of  obstruction  is  (iresent.  Before  applying 
forceps  it  is  therefore  desirable  to  endeavour  to  estimate  the 
amount  of  pelvic  space  which  is  available.  It  is  very  diffi- 
cult to  measure  the  diagonal  conjugate  during  labour  when 
the  head  is  firmly  engaged  in.  or  has  passed,  the  brim.  A 
careful  bi-manual  examination  of  the  head,  after  the  method 
of  MuUer  (p.  421)  should  be  made,  so  us  to  observe  the  size 
of  that  portion  which  still  lies  above  the  brim.  If  the  greatest 
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cranial  circumference  has  not  passed  tJirough,  great  diffi- 
culty in  delivery  with  forceps  may  be  experienced.  If  the 
pelvis  is  normal  and  the  he^  I  of  not  more  than  average 
size,  arrest  in  the  upper  part  of  the  pelvis  is  usually  the  result 
of  insufficiency  of  the  pains.  It  is  sometimes  difficult  in  high 
cases  to  obtain  a  firm  grip  of  the  head,  the  forceps  slipping 
as  soon  as  traction  is  begun.     This  accident  will  usually  be 


Fio.  ;{;i5.— Tl.e  Axis-tmcti,>.,    I-',„v,m.s    in    Wakhfi's    I'.isitiuii,  sh 
tho  direction  in  wliidi  tniLtu.n  is  made. 


llWUlff 


found  to  be  due  to  non-rotatioti  of  an  oecipito-posterior 
position. 

(c)  When  the  pelvis  is  contracted.— If  the  pelvis  is  flat  the 
head  nearly  always  engages  in  the  transverse  diameter  ■ 
consequently  in  applying  the  forceps  in  that  diameter,  an 
occipito-frontal  grip  of  the  },ead  will  be  obtained.  This 
grip  IS  certamly  more  likely  to  cause  cranial  injuries,  but 
does  not  increase  the  difficulty  of  delivery,  since  the  com- 
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pensatory  increaHc  occurs  not  in  the  bi-parietal  diameter, 
but  in  a  vertical  diameter  of  the  liead.  It  is  of  no  use  to 
attempt  to  grip  the  head  in  any  other  diameter  in  such  cases. 
Having  applied  the  blades,  one  or  two  tentative  pulls 
should  be  made  to  make  sure  that  the  grip  of  the  insti-nient 
is  secure.  The  patient  should  then  be  placed  in  Wn  cher's 
position  for  the  extraction  of  the  head  (Fig.  :i'\5}.  In  this 
position  the  patient  is  placed  upon  her  back,  with  the  but- 
tocks over  the  edge  of  the 
coujh  and  slightly  elevated 
on  firm  pillows.  The  couch 
or  bed  must  be  high  enough 
to  allow  the  lower  limbs  to 
hang  over  the  end  without 
touching  the  floor.  The 
effect  of  the  hanging  posi- 
tion of  the  legs  is  to  alter 
the  angle  of  the  plane  of 
the  brim  so  as  to  reduce  its 
inclination  to  the  horizon- 
tal, and  also  slightly  to 
lengthen  the  conjugate  dia- 
meter of  the  brim.  This 
position  will  therefore 
allow  of  the  easier  delivery 
through  the  brim  of  a 
tightly  fitting  head.  In 
pulling  the  head  thrcnigh 
the  brim  the  line  in  which 
it  must  move  will  be 
nearly    vertical,    for    the 

axis  of  the  brim  in  its  altered  inclination  is  more  nearly 
vertical  than  in  the  usual  position.  The  operator  sits  upon 
the  floor  between  the  patient's  thighs  (Fig.  335).  When  tl:e 
head  has  passed  through  the  brim,  the  legs  should  be  flexed 
and  supported  by  assistants,  while  the  operator  changes  the 
line  of  traction,  directing  it  rather  sharply  forwards  as  tlic 
head  reaches  the  outlet.  If  internal  rotation  now  occurs, 
the  forceps  should  hi-  taken  off  and  re-applied  to  avoid 
delivering  the  head  in  an  oblique  diameter. 

In  the  generally  contracted  pelvis  Walcher's  position  is 


Fl(i.  :t.'lt). — Shnwiuj;  the  fiivodialilc 
(iriii  of  the  Korccps  in  un  '  )ciiiiito- 
uiiterior  I'ositioii. 
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not  of  the  samo  ndvuntago,  since  the  whole  pelvis  in  small, 
whereas  in  the  Hat  variety  tin-  «littieulty  is  solely  or  mainly 
at  the  hrim.  The  ditti.  ulty  of  foreeps  delivery  is  accordin^'lv 
>.'reater  in  a  generallx  (ontracted  pelvis,  and  tliere  is  more 
risk  of  injury  to  the  (  hild. 

In  tlwfiiriitel  pelvin  <;reat  difficulty  may  be  met  with  in 
delivering  the  head  through  the  outlet.  VVhitridge  Williams 
has  shown  that  Sims"  position  and  the  elevated  lithotomy 
position  are  botii  of  great  service  liere  as  they  produce  an 
appreciable  enlargement  of  the  antero-posterior  dianieltT 
of  the  outlet.  In  the  elevate.l  litliotomy  position  the 
patient  is  .supported  with  a  Clovers  crutch,  and  the  buttocks 
are  further  raised  above  the  level  of  the  table  on  a  tirni 
pillow  before  the  forcej)s  is  applied.  The  Sims'  position  is 
described  on  p.  322. 

A/tplicafioii  ami  Vne  of  Ordinary  Long  Force }m. — The 
application  of  the  blades  is  carried  out  in  precisely  the  same 
maimer  as  the  a.xis-tractioii  forceps  up  to  the  locking  of  the 
handles  ;  traction  can  tlien  be  at  once  commenced.  The 
same  precautions  in  delivering  should  be  ob.seivcd  ;  the  firm 
grip  of  the  handles,  wliiih  is  necessarily  used  when  making 
traction,  probably  e.xerts  more  injurious  pressure  u[)on  the 
head  than  does  the  fixation  screw  of  the  axis-traction 
instrument  ;  during  the  intervals  the  handles  .should  accoid- 
ingly  be  sligiitly  .separated  without  actually  unlocking  them, 
so  as  to  diminish  the  pressure  upon  the  iiead.  Great  care 
must  be  exercised  throughout  in  directing  traction  as  far 
as  })ossi!)lc  in  tJie  pelvic  axis  ;  the  difficulties  of  effecting  this 
have  been  already  referred  to. 

The  blades  of  axis-traction  forceps,  without  the  traction 
rods,  may  be  ,ised  as  a  substitute  ff)r  the  ordinary  long 
forceps.  When  the  indication  for  speed  is  urgent,  as  in 
forceps  extraction  of  the  after-coming  liead.this  instrument 
is  pn-ferable.  as  it  can  be  applied  more  rapidly. 

Ajifilirafinn  of  Force j,.-<  ,„  the  Dorsal  Position.-  fn  cases  of 
difficulty,  such  as  an  unreduced  occipito-posterior  position, 
or  a  contr^uted  pelvis,  the  dorsal  position  will  often  be  found 
to  allow  of  easier  deliv.-ry  with  forceps  than  the  lateral 
position.  It  is  therefore  desirable  to  becfmie  practised  in 
the  use  of  the  instrument  in  this  position.  The  operator 
stands  between  tlic  ffcxcd  and  abducted  thighs,  which  are 
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hold  by  asHistaiitH.     Tlio  left  half  should  Im'  passed  first  as 
hI    iwri  in  Fig.  337  ;    tho  blade  is  directed  first  of    all  baek- 


Fiu.  aa;.-  Ai>i>lir:iti(>n  of  Orcliiiiii y  I.ouj,'  Korteiis  in  the  D.usul  I'ositiiui. 
liitiodiicinjf  the  left  hlade. 


Xli»'  ijwtiiiMi.-iiI  iisi'fl  ill  Fiiis.  :i;t7  ai 

llai'liun  I'xi 


III  :!:is  i>  an  aNis-tnirlinn  fon-.'p- williiiiit  tin' 


vvardn  into  the  sacral  hollow,  and  then  into  the  transverse 
diameter,  the  handle  being  swept  over  to  the  right  (of  the 
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mother)  and  then  backwards  on  to  the  perineum.  In 
introducing  the  right  Jialf,  the  blade  is  passed  over  the  left 
(Fig.  338),  and  then  directed  into  the  transverse  diameter, 


ri.i.  :WM._Ai.i.li,u1iun  of  Onlii.i.iy  (,o,i-  l"..ir..iK  it,  'h..  I»,)rsal  Vo^hi„u 
IiitrudiK  iti]^'  the  ri;rlit  liladc 

the  handle  bcMng  swept  over  to  the  left  (of  (he  motiier)  and 
then  backwards  to  meet  the  handle  of  tl.c  left  half  whi^-h 
has  been  already  introduced.  Fn  the  figures  the  instrument 
u.sed  is  the  a.vis-traetion  forceps  without  the  traction  hkIs. 
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The  presence  of  the  latter  undoubtedly  renders  the  applica- 
tion of  forceps  in  this  position  somewhat  difficult,  but  the 
difficulty  can  be  readily  overc.  ;  -  by  keeping  the  traction 
rods  always  below  (i.e..  behind)  the  handles.  In  extracting 
the  head  through  the  outlet  in  this  position  it  must  be  remem- 
bered that  the  direction  of  traction  will  be  upwards  and 
forwards,  i.e..  towards  the  operator. 

Forceps  in  Face  Cases.— In  applying  the  instrument  in 


: 


Fig.  ;i;w.     Th(>  <irii>nf  llio  roiccjis  in  Moiito- 
aiit»'ni>r  lVi>iticiiis  of  tlic  Fmo. 

the.se  cases  great  care  must  bo  taken  to  avoid  injuring  the 
eyes.  The  blades  aie  a{)plie(l  precisely  in  th»'  same  manner 
as  in  a  vertex  case,  the  grip  of  tlie  head  which  will  be  obtained 
in  mento-anterior  positions  being  shown  in  Fig.  3:i!». 

Applicatiov  of  Forceps  to  the  After-cowing  Head. --This 
operation  may  be  performed  when  the  head  is  retained  in  tiie 
p^lric  cavitif  and  digital  methods  of  extraction  have  failed  ;  it 
is  quite  unsuitabK-  when  the  head  has  not  pa.ssed  tiirough  the 
brim.  If  the  occiput  is  anterior,  t  he  body  of  the  child  is  hehl 
forwards  against   the  motliers  abdomen,   and  tlie  forceps 
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applied  in  the  usual  manner  behind  it.  Extraction  will  be 
t.sy  unless  the  head  is  extended.  When  the  occiput  i.s 
posterior,  the  forceps  must  be  applied  in  front  of  the  child's 
body. 

Risks  of  the  Forceps  Operation.— When  strict  antiseptic 
precautions  are  taken,  when  proper  dilatation  of  the  cervix 
has  been  previously  secured,  when  th(^  conditions  are  favour- 
able as  regards  the  relative  sizes  of  the  pelvis  and  tlie  foetal 
head,  and  when  extraction  is  practised  with  care  and  skill 
the  forceps  operation  is  devoid  of  any  serious  risk  to  the 
mother.     In  lying-in  hospitals  it  is  observed  that  the  puer- 
peral morbidity  rate  is  definitely  higher  in  forceps  cases  than 
in  natural  births.     But  this  increase  may  well  be  due  rather 
to  the  prolonged  and  difficult  character  of  the  labour  in  such 
cases  than  to  the  actual  forceps  operation.     Serious  lacera- 
tions of  the  cervix  and  vaginal  vault,  or  of  the  vulva,  may 
however  be  caused  by  inattention  to  the  directions  laid  down 
for  the  use  of  the  instrument  ;    lacerations  in  the  former 
position  are   usually  cau.sed   by  performing  the  operation 
too  early  in  labour  ;  in  the  latter  j)osition  they  may  be  caused 
by  slipping  of  the  blades,  or  by  extraction  after  marked 
rotation  of  the  instrument  has  wcurred.  or  in  tlelivering  an 
u;i-ot".ted  '.K-eipit<)-j,..sterior  posiiion.     Attempts  to  <leliver 
by  forcep.   when  Ihi  .e  is  insufficient  pelvic  space  may  cause 
seriou.,  lacerations,  .,r  from  evtreme  or  prol.mj^ed  compres- 
sion sloughing  of  some  part  of  the  vaginal  wall  may  subse- 
quently occur.     Extraction  pertorm.-d  loo  rapidly,  or  in  the 
absence  of  uterine  contractions,  may  l.-ad  t.-  serious  post- 
partum haemorrhage.     To  the  fof,,,  thc-re  is  nuuli  more  ri.k 
than  to  the  motjier  :    the  fa;tal  nmrlalit,,  of  forceps  opera- 
fums  during  recent  years  at  Queen  Chariotte-s  Hospital  was 
7!t  deaths  in  IMm  cases,  a  mortalHv  of  0  per  c.-nt.  ;.  .  com- 
pared with  a  general  f.etal  mortality  for  all  <a.s<.s  of  225  p,.,- 
cent       it  must  h,)wever  i.e  recoll..,.te.i  that  ,n  manv  instances 
the  death  ot  the  tfetiis  may  have  been  due  t..  the  long  and 
•litticult  character  of  the  labour,  rather  than  to  anv  actual 
injury  inflicted  by  tt-.e  fon-eps.     A  reference  to  the  list   ot 
indication,  for  forceps  will  mak.-  this  <l.ar       In  fatal  cas... 
are  frt«,uently  fonnd  such  injur...  to  tlw  hcarl  as  fra.iuiv 
of  the  cranial  hones  with  intra-cranial  lia-inorrhag.-    ■  oi.di- 
tions  which  may  l.-ad  to  cerebral  compivssion  ami  asphyxia 
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Minor  injuries,  such  as  compression  of  the  facial  nerve 
(Bell's  paralysis)  and  effusions  of  blood  under  the  peri- 
cranium (cephalluematoma).  may  also  be  caused  by  forceps. 


Caesarean  Section 

This  operation  consists  in  the  removal  of  the  fa>tus  from 
the  uterus  by  abdominal  incision. 

Historical. — Although  Ca'sarean  section  was  practised 
ujMHi  the  (h-ad  mother  in  very  early  times,  and  was  indeed  so 
prescribe*!  by  Roman  law.  it  was  not  until  the  Middle  Ages 
that  the  first  operation  was  performed  during  life.  The  first 
recorded  instance  occurred  about  the  year  1500.  when  a 
Swiss  pig-gelder  pei-formed  it  upon  his  own  wife.  The  first 
serious  treatise  upon  the  subject  was  published  in  1581  by 
Rousset.  From  the  sixteenth  to  the  middle  of  the  niiu'- 
teenth  centuries  the  mortality  attending  it  was  so  high  as 
■  almost  to  prohibit  the  operation  :    I^'page  .states  that  not  a 

single  case  operated  upon  in  Paris  between  1700  and  1877 
recovered.  The  general  mortality  even  in  the  first  half  of 
the  nineteenth  century  is  known  to  have  been  over  50  per 
cent.  There  is  no  wonder  that  craniotomy  and  symphy- 
siotomy were  at  this  time  strongly  advocated  at^  alternative 
procedures.  One  of  the  chief  causes  of  the  high  mortality 
was  that  the  uterine  incision  was  not  .sutured,  as  at  that  time 
surgeons  believed  that  ligatures  could  not  be  buried  in  the 
abdominal  cavit>  owing  to  the  risk  of  their  suppurating  : 
the  immediate  causes  of  death  were,  no  doubt,  luemorrhage 
and  septicR'niia.  The  first  attempts  to  suture  the  uterus 
were  made  in  18;}5.  but  it  was  not  imtil  the  introduction  of 
Sanger"f>  method,  in  1882.  that  any  sat isfattory  way  of 
accomplishing  it  was  devised.  To  thi>  observi-r  belongs 
n)ost  of  the  credit  for  the  micccss  wliicli  now  attends 
the  operation.  Stingers  plan  was  to  t-mploy  two  series 
of  sutures — one  deep,  the  other  superficial  ;  and  no  im- 
portant modification  of  this  method  has  been  -ince  intro- 
duced. The  elaboration  of  antiseptic  and  aseptic  tichnique 
during  the  last  (|uarter  of  a  century  stands  next  in  import 
ancc  to  suture  of  the  uterine  woinid  as  a  cause  of  tlu'  low 
mortality  of  the  op«'ration  at  the  present  time,  which,  in 
the  hands  of  skilled  operators  and    under   t    v. unable   con- 
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ditions.    docs    not    oxeood   3    per   cent.,    while    the    foetal 
mortality  is  about  5  to  H  per  cent. 

An  important  modification  of  the  operation  of  Csesarean 
section  wa.s  introduced  by  Porro  in  1876,  six  years  previous 
to  the  publication  of  Sanger's  method  of  uterine  suture. 
Porro's  operation  consisted  of  amputating  the  body  of  the 
uterus  after  the  extraction  of  the  child,  controlling  the  stump 
with  a  sorre-noeud.  and  fixing  it  in  the  lower  angle  of  the 
abdominal  wound.     It  was  introduced  as  a  means  of  pre- 
-enting  haemorrhage  and  sepsis,  and  was  not  a  momentary 
inspiration,  but   the  outcome  of  much  consideration  and 
experiment  upon  animals.     He  advocated  its  general  adop- 
tion in  the  place  of   Ca^sarean  section.      The  expectations 
rai.sed   by  the  new  operation  were  not  generally  realised, 
for  in  1882  Godson  collected  152  cases  with  a  mortality  of 
56-57    per   cent.     To    Porro,    however,    belongs    the   great 
credit    of   having   been    the   first   to   conceive   the  idea  of 
removing    the    uterus   after  extracting  the  child.     Porro's 
operation  has  now  been  almost  entirely  abandoned,  but  the 
principle  of  the  removal  of  the  uterus  in  certain  ca.ses  has 
become  well  established,  the  method  adopted  being  usually 
the  modern  one  of  intra-peritoneal  hysterectomy. 

Two  ("aisarean  operations,  distinct  from  one  another  in 
principle,  have  therefore  to  be  considered  :  Consenxitive 
or  Classical  Cfpsnrean  Section,  in  which  the  uterus,  after 
being  opened,  is  .sewed  up  and  returned  ;  and  Cwsarenn 
Hystfrectoiny.  in  which  ti.e  uterus  is  removed  after  the 
extraction  of  the  diild.  Within  recent  years  two  modifica- 
tions of  Conservative  Ca'sarean  Section  have  been  intro- 
duced :  their  place  in  obstetric  surgery  is  however,  at 
present,  undefined,  and  therefore  they  need  be  only  briefly 
referred  to. 

A  method  of  extracting  a  full-time  child  per  vnginatn  by 
means  of  one  or  more  deep  incisions  into  the  cervix  was 
advocated  by  J)iihrssen  in  18!t5.  and  named  by  him  Vaginal 
Ca'sarean  Section.  As  has  been  already  mentioned,  this 
consists  in  the  aj)plication  to  obstetrics  of  a  well-known 
gyna>cological  procedure.  This  operation  and  tli(>  condi- 
tions under  which  it  may  be  performed  have  been  already 
described  (p.  (508).  Still  more  recently  a  different  modifica- 
tion of  Conservative  Ca'sarean  Section  has  been  introduced, 
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designed  to  render  the  operation  extra-peritoneal  by  exposing 
and  opening  the  anterior  uterine  wall  below  the  level  of  the 
firm  attachment  of  peritoneum.  This  operation,  known  as 
Extra-petit'  neal  Ccesarean  Section,  is  specially  intended  for 
application  to  cases  in  which  the  uterus  has  been  infected, 
or  is  likely  to  have  been  infected,  by  previous  unsuccessful 
attempts  to  deUver  per  vias  naturales.  It  is  supposed  that 
by  this  method  the  risk  of  infecting  the  general  peritoneal 
cavity  when  opening  the  uterus  may  bo  avoided.  This 
point  will  be  again  referred  to  in  considering  Csesaroan 
section  of  an  infected  uterus. 

Indications. — Owing  to  the  present  low  mortality  of 
Ca^sarean  sect'on,  the  indications  for  its  performance  have 
been  considerably  extended  in  recent  years.  It  is  now 
performed  under  most  of  the  conditions  which  were  previously 
held  to  necessitate  craniotomy  upon  the  living  child,  and 
it  will  probably  in  time  almost  entirely  replace  symphysio- 
tomy ;  while  owing  to  the  uncertainty  of  the  survival  of  the 
child  after  induction  of  premature  labour,  it  is  encroaching, 
as  has  been  stated  in  another  place,  upon  the  field  of  this 
operation  also.  As  regards  the  maternal  risk,  it  compares 
unfavourably  with  induction  of  premature  labour,  in  which 
there  is  practically  none  ;  but  the  chances  of  the  survival 
of  the  child  in  the  second  degree  of  pelvic  contraction  are 
very  much  greater  by  Ca'sarean  section  than  by  induction. 
It  must,  however,  be  understood  that  this  operation  is 
only  justifiable  for  moderate  degrees  of  pelvic  contraction, 
when  it  can  be  performed  with  adet^uate  preparation  and 
under  favourable  surgical  conditions.  In  the  case  of  patients 
seen  for  the  first  time  when  in  labour,  the  alternatives 
of  craniotomy  and  symphysiotomy  will  sometimes  have  to 
be  considered  even  when  the  child  is  living.  Tliere  is  no 
doubt  that  it  is  better  to  perform  craniotomy  than  to  attempt 
to  deliver  a  living  child  by  Ca'sarean  section  hurriedly  under- 
tak»'U,  with  insuttic  ient  antiseptic  preparaiicms,  in  insanitar} 
surroundings,  or  by  an  operator  unaccustomed  to  the  tech- 
ni(iue  of  aseptic  surgery.  And  further,  it  may  be  wiser  to 
perform  craniotomy  than  Ca'san-an  section  when  repeated 
unsuccessful  iitteinpts  have  been  p.eviously  made  to  deliver 
through  the  natural  pa.ssages  ;  for  apart  altogether  from 
the  possible  risk  of  infection  having  occurred,  the  chances  of 
EM.  46 


722 


OBSTETRIC  OPERATIONS 


the  surviv'^^.  of  the  cliild,  even  if  delivered  alive  by  CacsHrean 
section,  have  been  necessarily  prejudiced  by  repeated  and 
prolonged  attempts  to  extract  it  with  forceps  through  a 
narrow  pelvis.  Cranial  injuries  such  as  meningeal  ha>nior- 
rhage  may  thus  be  caused,  from  which  the  child  will  almost 
inevitably  die  in  a  few  days,  even  if  born  alive.  Inasmuch 
as  the  operation  would  be  undertaken  solely  with  the  object 
of  rescuing  the  child,  the  fact  that  its  survival  has  been 
already  gravely  prejudiced  must  not  be  overlooked. 

If  there  are  any  positive  signs  of  infection  having 
occurred,  such  as  offensive  smell  of  the  liquor  amnii,  or 
fever  associated  with  signs  of  illness  or  exhaustion  on  the 
part  of  the  mother,  the  child's  life  should  unhesitatingly  be 
sacrificed,  Caesarean  section  in  such  a  case  being  an  extremely 
dangerous  operation.  Intra-uterine  infection  (,'uring  labour 
speedily  causes  the  death  of  the  child  from  spread  of  the 
infection,  "nd  by  the  time  the  above-mentioned  evidences 
of  infection  are  observed  the  foetal  heart  sounds  have  usually 
ceased. 

It  is  usual  to  divide  the  indications  into  absolute  and 
relative.  In  the  former  a  degree  of  obstruction  is  present 
which  absolutely  prohibits  delivery  by  any  method  through 
the  natural  passages  ;  therefore  Ca?sarean  section  must  be 
performed  whether  the  foetus  is  dead  or  alive  ;  in  the  latter, 
delivery  by  the  natural  passages,  though  perhaps  difficult, 
is  possible,  and  the  operation  is  resorted  to  from  choice,  not 
necessity. 

Absnlute  Indications. — (1)  Extreme  degrees  of  pelvic 
contraction,  the  conjugate  diameter  of  the  brim  being  not 
more  than  2  inches,  or  the  area  of  the  plane  of  the  brinj  not 
more  than  2x4  inches  (5  X   10  cm.). 

(2)  Insuperable  obstruction  from — 

(a)  Tumours  of  the  uterus,  such   as  cancer  of  the 

cervix,  and  fibroids  of  the  lower  uterine  segment 
or  cervix. 

(b)  Other  tumours,   impacted    in   the   pelvis,   which 

caimot  be  removed  by  vaginal  or  abdomijuil 
section,  without  first  extracting  the  foetus  from 
the  uterus. 

(r)  Tumours  of  the  pelvic  bones. 

(d)  Undilatable  atresia  of  the  cervix  or  vagina. 
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Relative  Ituliattions. — (1)  (V'rtaiii  (It'grei'.s  of  ftelvic  ron- 
traclion  or  of  obstruction  from  otlicr  causes,  as  an  alternative 
to  craniotomy,  symphysiotomy,  or  induetion  of  premature 
labour  (conjugate  of  the  brim  from  2  to  ."^  inches — ^4  to 
«-75  cm.). 

(2)  Fibroid  Tumours  which  threaten  to  cause,  or  are 
actually  causing,  some  degree  of  obstruction  in  labour.  In 
adflitioi.  to  overcoming  an  obstruction,  Casarean  section 
gives  an  opportunity  of  dealing  at  the  same  time  with  the 
fibroid  tumour.  The  ideal  jjrocedure  is  to  enucleate  the 
fibroids  from  the  uterine  wall,  after  extracting  the  chihl, 
and  then  to  dose  the  incisions  and  conserve  the  uterus. 
This  is,  however,  not  always  practicable,  and  removal  of 
the  uterus  n.ust  then  be  carried  out. 

Omrian  tumours  obstructing  labour  may  be  ilc  alt  with  by 
Csesarean  section.  If  the  tumour  is  ti.xed  in  the  pelvis,  it 
may  l)e  impossible  to  separate  and  remove  it  without  first 
reducing  the  size  of  the  uterus  by  extracting  the  diild. 
The  ideal  procedure  in  such  cases  is  t<»  nwiiove  the  ttimour 
first,  and  then  to  deliver  per  rayiua  without  opening  the 
uterus. 

(.'})  I'ryeut  maternal  complications  .sometimes  call  for 
delivery  by  Ca'sarean  .section.  Rtference  !mis  been  already 
made  to  its  use  in  eclampsia,  in  placenta  pra'via,  in  accidental 
haemorrhage,  and  in  heart  disea.se.  In  some  of  the.sc  con- 
ditions, e.g.,  in  eclampsia  and  in  heart  di.sease,  the  use  of  a 
general  aua'sthetic  con.stitntes  one  of  the  chief  risks  of  the 
operation,  and  one  oi  the  great  ol)jections  to  it.  Some 
method  «)f  local  anaesthesia  should  therefore  be  iinployed 
whenever  possible  ;  the  spinal  method  is  suitable,  or  if  the 
operator  is  unfamiliar  with  the  technique  of  this  prticediue, 
the  .so-called  "  shoi  klcss  method  "'  of  ('rile  may  Ijc  made  use 
of.  This  consi.sts  in  intiltrating  the  abdominal  wall  with  a 
weak  solution  of  novocain  and  tiiiinine-nrci  liydrocliliride, 
which  destroys  sensation  and  produces  complete  mu.-cular 
•relaxation  u\  the  infiltrated  area.  A  veiy  small  amount 
of  a  genera!  ana'sthetic  i-  usually  comiuned  with  it,  sufficient 
to  suspend  consci«»u-iinss. 

(4)  Death  of  the  iiu  ther,  rhe  operatioi,  being  luidertakcn 
imniediatelv  after  death  for  t!<e  purjxxse  of  extracting  a 
living  child. 
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Csesarean  section  during  labour  should  not  be  performed 

if  the  conditions  indicate  that  the  sunival  of  the  child  is 

unlikely— cgr.,  marked  slowing  of  the  1, ;  t  ,   heart  (undor  100), 

or  fixation  with  marked  moulding  oi  .  he  head  in  a  contracted 

brim.     In  the  former  case  it  is  very  unlikely  that  the  child 

will  be  extracted  in  time  to  save  it  since  it  has  either  been 

seriously  injured  or  has  become  deeply  asphyxiated  ;   in  the 

latter  the  extent  of  the  injury  the  head  has  sustained  is 

l)robably  serious  and  the  survival  of  the  child  doubtful. 

When,  in  addition  to  evidence  of  foetal  injury  or  asphyxia, 

there  is  also  a  probability  of  infection  having  occurred! 

Caesarean  section  must  be  held  to  be  contra-indicated.     To 

expose  the  mother  to  the  increased  risk  associated  with  the 

operation  under  these  conditions,  when  the  survival  of  the 

child   is   already   prejudiced,    is   not   justifiable  ,     the   old 

obstetric  principle  should  be  followed  that  when  the  chances 

of  life  of  the  mother  and  those  of  the  child  are  definitely 

conflicting,  the  child  should  be  sacrificed. 

Indications  for  Removing  the  Uterus.— After  Cesarean 
section  removal  of  the  uterus  may  be  necessitated  by  the 
following  conditions  : 

(1)  Uterine  infection.     It  is  a  wise  precaution  to  remove 
the  uterus  whenever  there  is  reason  to  believe  that  the 
uterine  cavity  has  become  infected.     The  reason  for  re- 
moving the  uterus  lies  in  the  great  risk  of  septic  peritonitis 
which  the  mother  runs  if  the  infected  organ  is  left.     It  is 
quite  practicable,  by  careful  technique,  to  avoid  infecting 
the  general  peritoneal  cavity  with  liquor  amnii,  etc.,  during 
the  operation  (vide  infra).     But  if  the  uterine  tissr.es  are 
infected  the  incision  in  the  uterus  will  not  heal,  infective 
material  will  pass  into  the  peritoneal  cavity,  and  general 
peritonitis  will  result.     In  some  such  ca.ses  localised  suppura- 
tion has  occurred   between  the  anterior  uterine  wall  and 
''  "  iit>dominal  parietes,  resulting  in  a  utero-parietal  fistula. 
When  infection  ot  the  parturient  uterus  occurs  it  is  probable 
that  the  infection  is  not  for  long  limited  to  the  amniotiu 
cavity,  but  rapidly  spreads  to  the  tissues  of  the  uterine  wall 
it.seif.     Tlie  danger  of  peritoneal  infection  is  therefore  not 
confined  to  the  operation,  but  remains  when  the  uterus  has 
been  sewn  up  and  returned  to  the  abdomen. 

(2)  Disease  of  the  uterus,  such  as  malignant  or  fibroid 
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tumours,  or  malformation,  for  whirli  hysterectomy  would  be 
indicated  under  any  circumHtances. 

(3)  The  uterus  may  be  removed  along  with  the  appen- 
dages in  osteomalacia. 

(4)  When  insuperable  and  incurable  obstruction  is 
present,  for  the  purpose  of  preventing  subsequent  concej)- 
tion. 

The  Operation. — When  it  is  necessary  to  perform  the 
operation  hurriedly,  owing  to  the  cause  of  obstruction  being 
undiscovered  until  labour  is  advanced,  the  prognosis  is  dis- 
tinctly lees  favourable  than  when  sufficient  time  is  available 
for  proper  preparations  fo  be  made.  The  gravity  of  the 
prognosis  may  be  said,  under  such  circumstances,  to  be 
influenced  chiefly  by  the  duration  of  labour  and  the  risk  of 
the  uterus  having  been  infected.  We  have  here  another 
illu.stration  of  the  importance  in  pelvic  contraction  of  making 
an  accurate  diagnosis  of  the  degree  of  contraction,  so  that 
harm  may  not  be  'lone  by  resort  to  methods  of  delivery  which 
cannot  possibly  be  successful.  Naturally  also  the  longer 
the  patient  hat,  been  in  labour  the  more  unfavourable  becomes 
the  prognosis  for  the  child.  I*^  was  formerly  thought  nece.-*- 
sary  to  wait  for  the  onset  of  labour  pains  and  the  com- 
mencement of  dilatation  of  the  cervi.x,  but  experience  has 
shown  that  there  is  no  advantage  in  so  doing.  When  the 
operation  is  performed  befcifj  labour  hai-  begun,  some  opera- 
tors advise  that  the  cervix  should  be  artificially  dilated 
until  three  fingers  can  be  passed  through  the  internal  os  in 
order  to  provide  a  channel  for  the  free  escape  of  the  lochia. 
Experience  has  abundantly  shovn  that  this  is  quite  unneces- 
sary ;  the  amount  of  lochia  is  usually  •^mall.  and  tl»e  after- 
pains  which  follow  the  operation  accomplish  >  !1  the  cervical 
dilatation  which  is  lequired.  The  prosj;nosi.s  is  best  hotli  for 
mother  and  child  when  ihe  o])eration  i;-  perform  'd  xvitliout 
wai  Ing  for  the  onset  of  labour,  and  when  there  is  ample  time 
for  proi)er  preparations  to  be  made. 

The  genernl  prfparaliofiA  necessary  are  tiiose  oniiiwirily 
required  for  abdomir   I  section. 

The  local  preparatic-ns  jclude  the  vagina  and  the  abdo- 
minal wall,  'reparation  of  the  vapir.a  is  unnecessary  wlien 
the  parts  are  healthy  and  labour  has  not  commence;!  : 
when  labour  has  been  already  for  «onie  time  in   progress 
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the  canal  should  be  disinfected  aa  for  a  vaginal  operation. 
Preliminary  antiseptic  douching  is  useful,  hut  reliance  must 
be  placed  chiefly  on  careful  swabbing  of  the  cervix  and 
vaginal  walls  with  tincture  of  iodine.  This  should  be  done 
with  the  aid  of  a  speculum,  and  may  be  repeated  immediately 
before  the  operation  is  begun.  The  surfaces  must  be  wij^d 
free  from  their  secretions  with  pledgets  of  sterile  cotton  wool 
before  applying  the  iodine. 

The  skin  of  the  abdominal  parietes  should  be  sterilised 
from  twelve  to  twenty-four  hours  before  the  operation,  and 
carefully  protected.  When  the  operation  is  performed  as  an 
emergency,  the  following  method  will  suffice  :  After  shaving 
down  to  the  pubw,  the  skin  is  well  scrul)bed  with  soft  soap 
and  hot  water  for  five  minutes,  spcfial  attention  being  jjaid  to 
the  unil)ilicus  ;  the  soap  is  then  washed  off  with  fresh  hot 
water,  and  ether  poured  over  the  skin  and  rubbed  in  with  a 
swab.  When  the  skin  is  dry  it  is  thoroughly  swabbed  with 
tincture  of  iodine. 

The  best  anaesthetic  is  chloroform,  which  is  particularly 
well  boriK  by  pregnant  women,  and  affects  the  fcjetus  less 
profoundly  than  ether,  owing  to  its  lower  diflfusibiHty.  An 
intra-muscular  injection  of  ergotin  or  aseptic  ergot  may  be 
made  into  tlu>  buttock  as  soon  as  the  patient  is  ana'sthe- 
tised  ;  this  will  assist  jjroper  retraction  of  the  uterus  after  its 
evacuation.  Before  commencing  the  operation  the  pre- 
sentation and  position  of  the  feet  us  should  be  determined  by 
palpation,  and  cvidenf  e  obtained  that  it  is  alive,  as  Ca.^arean 
section  for  '  relative  '  indications  is  only  justifial>le  when 
the  foBtus  is  living.  An  extra  a,ssistant  should  be  at  hand, 
and  a  warm  bath  ,,re,)ai'd.  tn  resuscitate  the  fcetus  if  it 
should  prove  to  be  asphy.\iated 

The  nhiloininal  incimon  should  be  n)ade  about  5  inches 
long  in  the  middle  line,  .starting  about  2  inches  above  the 
umbilicus  (Fig.  34-)).  It  will  l)e  recollected  that  the  abdo- 
minal parietes  at  term  are  very  tbin.  and  the  incision  must 
Ite  made  with  care,  or  all  the  layers  may  :.e  unexpectedly 
divided  })y  the  first  ci;;.  Under  normal  conditions  li(iuor 
amnii  is  sterile,  and  its  escape  need  not  be  feared.  When 
operating  during  labour  pre -auf  ions  should  be  taken  again.st 
peritoneal  confaniination  by  packing  gauze  between  the 
uterus  and  the  abdominal  wall  all  round  the  incision. 
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The  uterine  incision  should  be  about  4  inchcH  long,  and  as 
nearly  as  possible  in  the  mesial  plane  of  the  uterus  (Fig.. 344). 


J,',,;  :uo._C';fsarfiiri  Sfttinii.  Hxtniitiii;:  thi'  child  l>.v  the  IVt-t ;  tho 
ojicriittirV  l.'ft  hiitiil  is  n-M-tiiij;  tlic  .l.livery  .if  the  hciid  ;  tin-  utiTus 
is  l)fiii}^  stciiilif'l  l>y  the  twi)  Imnds  of  ;iii  assistant. 

It  is  therefore  advisable  to  insert  the  hand  and  rotate  the 
uterus  if  it  is  obvious  that  its  anterior  surface  lies  ol)li(iuely. 
The  uterine  iruision  should  be  made  to  correspond  with  the 
upper  4  inches  of  the  abdominal  incision  ;   this  will  avoid  the 
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lower  uterine  segment  altogether,  and  there  will  be  no  risk  of 
injuring  the  bladder.  Free  haemorrhage  will  usually  occur, 
which,  however,  may  be  neglected  for  the  moment.  The 
membranes  should  be  first  exposed  by  a  small  incision, 
which  can  be  extended  by  dividing  the  uterine  wall  upwards 
and  downwards  with  scissors;  the  amniotic  sac  is  then 
opened  and  the  hand  passed  to  the  breech,  the  position  of 
which  has  been  previously  determined  by  palpation.     The 


Fig.  ;J41.— CiTsnroiiii  Sp.tioii.      The  child  has  been  extracted,  and  the 
altcr-hirth  is  liciiig  s(iuoi'ZfMi  out  of  the  utoriis. 

foetus  is  then  seized  by  the  feet  and  delivered  breech  first 
(Fig.  ;J40)  ;  the  cord  is  immediately  clamped  and  divided, 
and  the  child  handed  over  to  the  care  of  an  assistant.  If  the 
placenta  lies  upon  the  anterior  wall  profuse  bleeding  will 
occur  from  the  first  cut  in  the  uterus,  but  without  pausing 
the  operator  should  tear  through  the  placental  tissues  with 
two  forefingers,  open  the  amnion  and  extract  the  child  as 
rapidly  as  possible,  when  the  hemorrhage  can  be  brought 
under  control.     This  is  a  much  more  rapid  method  tlian  the 
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plan  usually  recommended  of  detaching  the  placenta  on  both 
sides  of  the  incision  and  pulling  it  out  of  the  wound  before 
extracting  the  child.  Until  the  child  has  been  extracted  tl>e 
operator  must  work  rapidly,  for  loss  of  time  involves  not 
only  free  bleeding  but  also  risks  of  fcetal  asphyxia. 

As  soon  as  the  child  has  been  extracted  the  operator's 
assistant  passes  his  hand  behind  the  fundus,  turns  the  re- 


FlG.  M'l. — Cspnarpiui  Section.     S(|m'Oziiif,'  the  uterus  thriiiij;li  a  hot 
sterilised  ti)Wel  to  promiito  coiitraLtiiiii. 

tracted  uterus  out  of  the  abdominal  wound,  and  squeezes 
it  firmly  in  a  hot  towel  to  control  bleeding.  The  intestines 
are  then  protected  with  sterilised  towels  or  large  swabs,  and 
the  placenta  and  membranes  carefully  and  complete}}!  jjceled 
off  the  uterine  wall.  If  labo\n-  has  not  commenced,  the 
finger  should  be  passed  through  the  cervix,  to  see  that 
there  is  sufficient  space  for  free  drainage  of  the  lochia. 

Closing  the   I 'ferine  Incision.— Vrve  haMUorrhage  occurs 
from  the  cut  surfaces  of  the  uterine  wall  in  which  large 


^"ijji'iij 


wmm'^^s^jm'n.^! 


730 


OBSTETRIC  OPERATIONS 


venous  sinuses  and  sometimes  arteries  of  considerable  size 
have  been  divided.  This  haemorrhage  can  be  temporarily 
arrested  by  wrapping  up  the  uterus  in  a  sterilised  towel 
wrung  out  of  hot  saline  solution,  and  then  moulding  it 
firmly  between  the  hands  as  shown  in  Fig.  342.  This  pro- 
duces fairly  good  retraction  of  the  uterine  muscle  by  which 


I'lci.  ;M;J.— Cn'siiroan  Soction.     The  deep  sutures  have  been  intrcxhiced, 
but  only  the  tup  one  has  been  tied. 

the  bleeding  is  to  a  great  extent  controlled  ;  the  effect  lasts 
for  two  or  three  minutes,  during  which  sutures  can  be  intro- 
duced, and  the  manipulation  of  the  uterus  can  then  l)e  re- 
peated if  necessary.  Ble  (ling  can  also  be  controlled  to  some 
extent  by  placing  a  pair  of  intestinal  claiups  on  ea?h  broad 
ligament,  outside  thr  ovary,  as  soon  as  the  uterus  has  been 
turned  out  of   the    abdomen.     It   i«,  however,  difficult  to 
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effectually  compress  the  uterine  arteries  owing  to  the  depth 
at  which  they  lie,  and  the  former  method  will  be  found  more 
effectual. 

Suturing  the  uterine  incision  is  the  most  important  step 
in  the  operation,  and  it  must  be  carefully  carried  out.  The 
method  of  Sanger  is  in  general  use  for  this  puqiose.     Two 


/ 


Fig.  ;M1. — (."ii'-arcmi  Soctimi.     The  uterus  hus  \mm  closed  with 
iilti  riuitp  deep  iiud  siipcrticiiil  sutiires. 

series  of  sutures  are  employed,  the  deej)  and  the  superficial. 
The  deep  sutures  are  placed  at  intervals  of  about  thivo- 
(luartei>i.^of_jin  inch,  the  two  end  stitchc-  including  the 
angles  of  the  incision.  Each  suture  may  be  made  to  i?  "hide ' 
the  whole  thickness  of  the  uterine  wall,  being  introduced , 
about  one-third  of  an  inch  outside  the  cut  edge  on  the 
peritoneal  surface,  a!id  made  to  en."rgc  on  the  uterine 
surface  near  the  edge  nf  the  incision  (tig.  :J4:<)  ;  the  needle 
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is  then  re-introduced  upon  the  uterine  surface  of  the  opposite 
side  and  brought  out  at  a  point  about  one-third  of  an 
inch  outside  the  cut  edge  on  the  peritoneal  surface.  When 
tied  this  suture  will  firmly  approximate  the  cut  surfaces 
through  their  whole  thickness.  The  sutures  may  be  tied 
one  by  one  as  they  are  introduced,  or  the  whole  series  of 
deep  stitches  may  be  introduced  before  any  are  tied. 
The  latter  method  allows  of  the  ut  edges  being  everted 
and  held  together  by  an  assistant  while  the  sutures  are 
being  introduced.  The  deep  stitches  must  be  firmly  tied 
so  as  to  produce  considerable  tension  (Fig.  344). 

After  the  deep  stitches  have  been  tied,  the  uterus  should 

/again  be  manipulated  with  a  hot  towel  to  produce  retraction, 
and  the  superficial  stitcher  can  then  be  introduced.  One  or 
two  may  be  required  in  each  interval  between  the  deep 
.  stitches.  They  should  be  made  to  take  up  about  half  the 
thickness  of  the  uterine  wall,  and  should  be  tied  with  as 
little  tension  as  possible. 

The  ideal  suture  material  is  catgut  specially  hardened  by 

I  the  chromic  acid  or  the  formalin-iodine  process.     A  stout 

-r   ligature  is  required  for  the  deep  sutures  (No.  4),  and  a  finer 

I    one  for  the  intermediate  sutures  (No.  2).     Silk  or  thread 

V  may,  howevpr,  be  used  instead  of  catgut. 

Closure  of  the  Abdominal  Womid.~The  uterus  is  now 
returned  to  the  abdominal  cavity,  and  all  blood  or  other 
fluid  must  be  cleared  away  from  the  flanks  and  the  pouch  of 
Douglfts,  or  wherever  it  may  be  found.  Before  returning  it, 
the  uterus  should  be  again  firmly  squeezed  in  a  hot  sterilised 
towel  to  expol  any  blood  from  the  cavity  which  mav  have 
accumulated  during  the  suturing  of  the  incision,  'if  the 
uterus  does  not  retract  properly  it  can  be  massaged,  or  hot 
sterile  .'laline  solution  (075  per  rent.)  poured  over  it.  It  i.s 
preferable,  if  possible,  to  sew  up  the  aodominal  wound  in 
three  layers,  in  the  usual  manner  ;  but  owing  to  the  thin- 
ness of  the  parietes  this  is  not  always  practicable.  The 
peritoneum  may  then  be  closed  with  a  continuous  catgut 
suture,  and  the  other  layers,  including  the  aponeurosis  and 
the  skin,  taken  up  with  interrupted  silk  or  silkworm-gut 
st  'ches. 

The  technique  ju.st  described  is  suitable  for  ail  cases  in 
whK-h  the  operation  is  perfornR-d  before  labour,  or  early  in 
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labour,  when  there  is  no  risk  of  infection  having  occurred. 
When  the  operation  is  performed  after  labour  has  been 
already  prolonged,  or  after  unsuccessful  attempts  to  deliver 
with  forceps  have  been  made,  stringent  precautions  should 
be  taken  to  avoid  infecting  the  general  peritoneal  cavity 
wher.  emptying  the  uterus.  The  technique  of  the  operation 
should  then  be  modified  in  the  following  manner  : 

The  parietal  incision  should  be  prolonged  upwards  to  a 
length  of  about  8  inches,  when  the  entire  uterus  can  be  even- 
trated  through  it.     The  abdominal  cavity  is  then  carefully 


l.'iG.  ;j4j. — Cesarean  Section.     Thfi  closed  abdominal  incision. 

■packed  off  with  sterilised  towels  and  large  abdominal  pads 
wrung  out  of  'arm  sterile  saline  solution.  Similarly  the 
utero-vesical  pouch  and  lateral  pelvic  regions  are  packed, 
and  the  edges  of  the  abdominal  wound  protected  in  the  sfeme 
manner.  The  uterus  can  then  be  opened  either  by  a  median 
interior  incision  placed  rather  higher  up  than  that  just 
described  or  by  a  transverse  incision  across  the  fundus 
(incision  of  Fritsch).  After  emptying  the  uterus,  the  uterine 
crvity  may  be  swabbed  out  with  weak  lysol  solution  (5j.  to 
Oj.),  and  the  incision  then  closed  by  Sanger's  method.  The 
surface  of  the  uterus  is  next  freely  i'rigated  with  normal 
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saline  solution,  the  packing  is  removed,  and  the  uterus 
aUowed  to  drop  back  into  the  abdominal  cavity.  Finally 
the  operator  and  his  assistant  put  on  a  fi-esh  pair  of  boiled 
rubber  gloves,  and  a  fresh  set  of  instruments  should  be  used 
m  closmg  the  abdominal  wound. 

Sterilisation  of  the  Patient. —It  is  seldom  justifiable  to 
sterilise  a  patient  after  conservative  Ca;sarean  section.  This 
operation  has  now  been  performed  with  success  as  many  as 
five  times  upon  the  same  patient,  and  the  risks  attending 
It  are  so  small  that  permanent  mutilation  in  order  to  avoid 
the  risk  of  a  second  operation  should  be  discouraged.  Preg- 
nancy following  Caesarean  section  usually  runs  a  normal 
course  ;  in  very  rare  instan;!es  spontaneous  rupture  through 
the  uterine  cicatrix  either  before  or  during  labour  has 
been  reported.  (Fig.  243.)  Sterilisation  is  therefore  rarely 
required,  except  for  local  incurable  disease. 

Sometimes,  however,  it  may  be  necessary  to  sterilise  a 
healthy  woman  from  unwillingness  on  her  part  to  undergo 
operation    again.     This    may    be    accomplished    either    by 
removing  t?      uterus  or  by  removing  the  whole  of  both 
J^allopian  tubes.     The  removal  of  the  ovaries  for  this  pur- 
pose IS  unjustifiable  unless  these  organs  are  grossly  diseased, 
■or  the  patient  is  the  subject  of  osteomalacia,  for  double 
oophorectomy  is  often  followed  by  serious  consequences  in 
w  omen  under  forty-five  years  of  age.     The  removal  of  the 
uterus    IS    objectionable    in    women    less    than   forty-five 
years  of  age,  inasmuch  as  it  involves  permanent  arrest  of 
menstruation.     The  removal  of  the  Fallopian  tubes  has  no 
influence   whatever  upon  the  menstrual   function,.     It  is 
necessary    to    remove    them    in    their   entirety   to  ensure 
sterility,  and  to  close  the  peritoneum  over  the  stump  at  the 
uterine  end.     It  has  been  shown  that  ligation  of  the  tubes 
alone,  or  ligation  and  division,  or  even  excision  of  a  portion 
of  the  tubes,  may  be  followed  by  conception,  through  sub- 
sequent restoration  of  the  tubal  lumen. 

The  after-treatment  of  Cesarean  section  is  much  the  same 
as  that  of  abdominal  section  generally.  The  skin  sutures 
should  be  removed  on  the  tenth  day,  and  the  patient  should 
be  kept  in  bed  for  two  to  three  weeks.  The  amount  of 
lochial  discharge  is  usually  small,  and  the  involution  of  the 
uterus  IS  not  unfavourably  affected.     The  patient  may  be 
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quite  able  to  suckle  her  child,  and  should  be  encouraged  to 
do  so. 

Caesarean  Hysterectomy. — This  operation  is  performed 
in  the  same  way  as  conservative  Caesarean  section  up  to 
the  point  of  extraction  of  the  foetus.  The  uterus  may 
then  be  amputated  at  the  level  of  the  internal  os,  or  the 
whole  organ,  body  and  cervix,  may  be  removed. 

Supra-vaginal  Amputation. — The  ovarian  vessels  on  each 
side  are  first  secured  with  two  ligatures,  so  as  either  to 
remove  or  to  leave  the  ovaries  as  may  be  desired  ;  in  patients 
under  forty-fiv€;  botl  ovaries,  if  healthy,  should  be  left. 
Then  the  round  ligaments  are  similarly  ligatured  The  broad 
ligaments,  first  one  and  then  the  other,  are  clamped  close  to 
the  uterine  bc"der,  and  divided  between  the  clamp  and  the 
ovarian  ligature  down  to  the  level  of  the  internal  os.  Next 
an  anterior  peritoneal  flap  is  mapped  out  and  turned  down 
along  with  the  bladder  ;  this  allows  the  uterine  arteries  to 
be  secured  and  divided  at  the  level  of  the  internal  os  close  to 
the  uterine  wall.  The  uterus  is  then  amputated  ;  after  the 
uterine  arteries  have  been  tied  and  all  oozing  from  the  stump 
has  been  stopped,  the  fritoneal  edges  are  united  over  it  by  a 
continuous  suture  running  from  one  ovaritvn  artery  across 
the  pelvic  floor  to  the  other. 

Panhysterectomy. — T  s  operation  is  performed  in  the 
manner  just  described  up  to  the  point  of  securing  and  divid- 
ing the  uterine  arteries.  The  t  jUular  tissue  is  then  pushed 
down  all  round  the  cervix  until  the  reflection  of  the  vaginal 
vault  is  reached.  The  anterior  vaginal  fornix  is  then  opened 
with  knife  or  scissors  and  the  incision  carried  completely 
around  the  cervix,  when  the  uterus,  being  freed,  can  be 
lifted  out.  All  oozing  from  tlie  cut  edges  of  the  vaginal  wall 
must  be  carefully  controlled  ;  a  gauze  pad  is  then  pushed 
down  into  the  vagina,  and  the  peritoneum  closed  over  it 
with  a  continuous  suture  from  one  ovarian  artery  to  the 
other. 

Supra-vaginal  amputation  is  preferred  by  most  operators, 
but  total  hysterectomy  will  be  required  for  septic  infection 
of  the  uterus  or  for  malignant  growths  of  the  cervix 
(Plate  v.),  and  in  some  cases  for  fibroids. 

Vaginal  Caesarean  Section. — This  eration  consists  in 
extracting  a  viable  child  through    .^a  undilated  cervix  by 
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means  of  one  or  more  deep  incisions  extending  into  the 
lower  uterine  segment.  It  has  been  already  mentioned  as  a 
method  of  accouchement  force.  It  is  not  available  in  cases 
of  pelvic  r  nt Faction  or  any  other  form  of  obstruction, 
consequently,  .  "s  utility  is  greatly  limited  in  comparison  with 
abdominal  methods  of  opening  the  uterus.  It  has  been 
employed  chiefly  in  cases  of  eclampsia,  and  was  indeed 
int»-oduced  by  Diihrssen  as  a  method  of  dealing  with  that 
complication. 

The  technique  of  the  operation  is  more  difficult  than  that 
of  abdominal  Csesarean  section,  and  it  is  very  doubtful 
whether  there  are  any  compensating  advantages.  When  the 
foetus  is  small,  e.g.  up  to  the  thirtieth  week,  +he  difficulties 
aro  of  course  jjiuch  smaller.  Inasmuch  as  the  cases  in 
which  it  has  been  performed  have  been,  as  a  rule,  cases  of 
eclampsia  of  great  severity,  the  apparent  mortality  of  the 
operation  is  very  high.  But  it  must  be  recollected  that  in 
such  cases  death  would  be  very  likely  to  occur  from  toxaemia 
quite  independently  of  the  method  of  delivery  adopted. 

Extra-peritoneal  Ccesarean  Section. — This  new  and  com- 
paratively untried  procedure  eon>  ts  in  reflecting  the  peri- 
toneum from  the  lower  pa.  t  of  the  anterior  surface  of  the 
uterine  wall,  and  then  extracting  the  child  through  a  trans- 
verse incision  through  the  lower  uterine  segments.  The 
general  pciitoneal  cavity  is  not  opened,  or  if  opened  is  again 
closed  before  making  the  uterine  incision,  by  stitching  the 
reflected  peritoneal  flap  to  the  parietal  peritoneum  as  high  up 
as  possible.  It  was  designed  to  avoid  the  risk  of  peritoneal 
infection  when  opening  an  infected  uterus  by  the  classical 
method  of  Csesarean  section. 

Prognosis  of  the  Ccesarean  Operations. — From  statistics  of 
cases  of  Csesarean  section  by  British  operators  collated  by 
Amand  Routh,  it  appears  that  the  mortality  of  the  operation 
during  the  five  years  1906  to  1910  was  6-1  per  cent.,  as 
estimated  from  602  operations.  This  represents  the  general 
maternal  mortality  which  follows  the  operation  as  performed 
at  the  present  time.  But  it  must  be  recollected  that  the 
whole  of  this  mortal'^"  is  not  due  to  the  operation  ;  a  part 
must  be  attributed  pre-existing  maternal  complications, 
or  to  other  unfavoiiraVile  cnnditi'm^  which  were  pre.sent.  It 
has  been  already  mentioned  that  when  the  operation  is 
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porfonned  late  in  labour,  and  after  unstiecessful  attempts  to 
deliver  with  forceps  have  been  male,  the  prognosis  ,s  not  so 
favourable  as  ^^  hen  the  ope  .Hon"  performed  before  abour. 
This  point  is  illustrated  b.v  Ko-  n's  statistics,  which  show 
that  401)  cases  operated  on,  either  before  labour,  or,  at  aii>- 
rate  before  .apture  of  the  membranes,  had  a  mortalit  of 
onlv  2!)  per  cent  -i.e.,  less  than  one-half  of  the  mean  mor- 
talitv  of  the  whole.  But  230  cases  operated  on  after  rupture 
of  the  membranes,  and  in  some  cases  after  prolonged  labour, 
showed  a  mortality  of  173  per  cent. 

Further  it  will  be  obvious  that  Ca>sarean  section  for 
grave  maternal  disorders  such  as  eclampsia  must  necessarily 
yield  a  percentage  of  mortality  greatly  b'  excess  of  the  true 
mortality  of  the  operation. 

The  total  mortality,  which  is,  of  course,  mfluenc'  to 
some  extent  by  the  same  considerations,  is  ilaad  1  y  Routh 
at  about  8  percent. 

Craniotoui, ,  Decapitation,  and  Evisceration 
These  operations  are  designed  to  reduce  the  bulk  of  the 
foetal  head  or  trunk  so  as  to  allow  of  its  extracti.m  through 
the  genital  canal.     Recent  improvements  in  other  obstetric 
opemtions     have    greatly    restricted    tlie    iiulicat.ons    for 
destruction  of  the  fcetus  in  utero,  and  tliere  is  now  a  general 
agreement  that   the  destructive  operations  should  not   he 
pel-formed  upon  a  living  f(«tus,  unless  the  circumstances  of 
the  case  render  any  alternative  procedure  iios-hvely  danger- 
ous to  the  life  of  the  mother.     They  will,  of  c  ..urse,  continue 
to  hold  their  position  as  the  safest   means  of  delivering  a 
dead  f(etus  in  certain  degrees  of  pelvic  contraction    or  m 
other  forms  of  obstru.tion  or  .lifficult  .lelivery.     In  the  case 
of  a  living  f.etus  tlie  alternative   procedures  of  sympliy- 
siotomy  and  Cu'sarean  section  shouhl  be  carefully  considered, 
and  only  when  the  circumstances  of  tlie  case  are  sucli  as  to 
increase  greatlv  the  average  risk  of  these  operati.ms  can  it  be 
iustifiable  to  destroy  a  living  fa<tu>  in  order  to  deliver  it. 

A.  Craniotomy.-This  term  includes  the  vai  ...us  methods 
of  reducing  the  size  of  the  foetal  head. 

Im1icafio„s.-{.)  Obstruction   of   extreme  <UmJi>-   f"'"; 
pelvic  contraction,  from  atresia,  or  from  tumours  of  tlic  .soil 
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parts,  when  the  child  is  dead  or  Caesarean  section  is  refused 
or  is  unlikely  to  succeed  in  saving  the  child's  life.  Unless 
the  conjugate  of  the  brim  is  at  least  2J  inches,  extraction 
of  a  full-time  foetus  is  always  very  difficult  ;  if,  however, 
"as  in  a  flat  pelvis,  the  tiansverse  diameter  is  relatively  long, 
success  may  be  obtained  with  a  conjugate  of  rather  loss 
than  2|  inches.  It  is  generally  agreed  that  craniotomy  should 
not  be  attempted  unless  the  pelvic  brim  measures  at  least 
2  inches  by  4  inches  (65  cm.  by  10  cm.).  (h)  Conditions 
under  which  lelivery  by  forceps  or  version  would  be  prac- 
ticable, but  difficult,  and  the  foetus  is  dead.  As  cxami)les 
may  be  mentioned,  an  impacted  shoulder  ])resentation. 
irreducible  posterior  positions  of  the  occiput  in  vertex  and 
breech,  or  of  the  chin  in  face  presentations,  (c)  Malforma- 
tions of  the  foetal  head,  such  as  hydrocephalus,  (rl)  Urgent 
maternal  coir.plications  necessitating  rapid  delivery  with 
the  minimum  of  maternal  risk — e.g.,  eclampsia  and  ha:'mor- 
rhage. 

When  the  indications  for  craniotomy  arise,  the  patient's 
general  condition  has  usually  suffered  from  prolonged 
labour,  and  vaginal  and  perineal  lacerations  are  also  often 
met  with  from  previous  unsuccessful  attempts  to  deliver 
with  forceps.  In  these  circumstances  septic  infection  is 
liable  to  occur,  and  stringent  antiseptic  precautions  should 
accordingly  be  taken.  The  vulva  should  be  shaved,  and 
the  vaginal  canal  and  vulva  thoroughly  cleansed,  first  with 
liquid  soap  and  hot  water,  and  then  with  an  antiseptic 
solution  of  moderate  strength,  such  as  biniodide  of  mercury 
1-2,000,  or  lysol  ,-,j.  to  Oj.  The  bladder  should  then  bo 
emptied  by  catheter,  andjhe  operator  should  wear  sterilised 
rubber  gloves. 

The  operation  of  craniotomy  consists  of  the  two  stages  of 
(1)  Perforation  ;    (2)  Crushing  and  Extraction. 

(1)  Perforation. — This  stage  consists  in  opening  the 
cranial  cavity  and  evacuating  its  contents.  The  instrument 
required  is  the  perforator  ;  many  varieties  ai-e  obtainable, 
but  the  most  useful  is  that  of  Oldham  (Fig.  :U6).  The  blades 
of  this  perforator  end  in  a  sharp  jioint,  and  arc  each  furnished 
with  an  outer  sharp  cutting  edge  about  ]  inch  in  length, 
ending  in  a  projecting  ridge  or  shnnhler.  The  blades  them- 
selves   are    straight    and    furnished    with    strong    handles, 
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soi)aiatecl  widely  from  one  anotFier  when  the  Idadcs  are 
closed.  When  the  handles  are  pressed  together  the  cutting 
edges  are  forced  apart. 

In  perforating  the  fore-coming  head  the  parietal  hone 
should  be  selected  for  the  operation  ;  in  the  case  of  the  after- 


-  Point 


Cutting 
edge 


Fia.  346. — (I,  How  to  hold  the  Perforator  when  clos(-il ; 
h,  How  to  open  the  Perforiitor. 

\o(f._(;liivi's  shii\iM  iis  a  nil''  1«"  worn  in  iisinn  this  instiuiii'Mit. 

coming  head  it  is  usually  most  convenient  to  perforate  the 
occipital  hone.  In  the  case  of  a  face  presentation  it  may  be 
necessary  to  perforate  the  roof  of  the  mouth  or  the  orbit.  The 
instrument,  with  blades  closed,  is  held  firmly  in  the  crook  of 
the  handles  (Fig.  340,  a)  and  the  fingers  of  the  other  hand  are 
passed  up  to  the  spot  selected  for  perforation  ;  the  instru- 
ment is  then  introduced  along  tiie  palm  of  this  hand,  care 
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being  taken  to  protect  the  vaginal  walls  from  the  cutting 
edges.  An  assistant  is  required  to  immobilise  the  head  l)y 
suprapubic  pressure  when  it  is  not  fixed  in  the  brim.  The 
point  is  then  firmly  pressed  against  the  head,  and  by  a  rotary 
movement  is  made  to  penetrate  the  bone  until  arrested  by 
the  shoulders  of  the  perforator.  Care  must  be  taken  to 
prevent  the  point  from  slipping,  the  fingers  of  the  internal 
hand  keeping  it  in  contact  with  the  head.  The  grip  is  then 
transferred  to  the  handles,  and  as  these  are  forced  together 
the  bone  is  lacerated  by  the  cutting  edges,  two  fingers  of 
the  internal  hand  being  kept  in  contact  with  the  shoulders 
(Fig.  34<),  ft).  The  instrument  is  then  closed,  rotated  through 
a  right  angle,  and  the  bone  cut  again  in  a  direction  across 
the  first.  The  head  of  the  perforator  can  now  be  slipjied 
inside  the  cranial  cavity,  and  the  brain,  including  the  vital 
centres  in  the  medulla,  thoroughly  broken  uj).  It  must  be 
remembered  that  the  strong  tentorium  cerebelli  must  be 
pierced  in  order  to  reach  the  medulla.  By  suprapubic 
pressure  the  greater  part  of  the  cranial  contents  can  now  be 
expressed  ;  or  they  may  be  completely  cleared  out  with  the 
finger  and  a  stream  of  boiled  water  if  desired. 

Perforation  is  an  operation  of  great  simplicity  except  in 
cases  of  non-engagement,  when  the  head  is  so  high  up  as 
to  be  difficult  to  reach  with  the  fingers,  and  accordingly  it 
is  more  difficult  to  keep  the  i)erforator  under  control.  .Should 
the  perforator  slip,  the  uterine  wall  may  be  lacerated  by 
the  points,  and  in  some  instances  injury  to  the  sacrum  has 
been  caused  in  this  manner.  When,  after  an  unsuccessful 
attempt  to  deliver  with  forceps,  craniotomy  is  decided  upon, 
the  perforator  should  be  used  before  removing  tlie  forceps  ; 
this  holds  the  head  very  steady,  and  after  perforation  it  can 
sometimes  be  extracted  with  the  forceps     ride  iiifta. 

If  the  operation  has  l)een  performed  u])on  the  after- 
coming  head,  traction  on  the  trunk,  combined  with  supra- 
pubic pressure,  will  suffice  ff)r  delivery  of  the  jjcrforated 
head,  unless  the  degree  of  pelvic  contraction  is  extreme, 
when  crushing  will  be  required.  With  the  fore-coming 
head  extraction  is  more  difficult,  and  a  preliminary  crushitig 
is  generally  advisable. 

When  the  amoimt  of  pelvic  contraction  is  small,  perfora- 
tion and  removal  of  the  cranial  contents  may  reduce  the  size 
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of  the  head  sufficiently  to  allow  it  to  come  through  without 
crushing  The  child  may  then  be  delivered  by  version  if  the 
local  conditions  are  favourable  for  this  operation,  and  the 
conjugate  measures  at  least  3  inches,  the  pelvis  bemg 
Hattened,  not  generally  contracts.  In  cases  in  which 
perforation  is  performed  after  the  head  has  passed  througli 
the  brim,  it  may  be  delivered  with  forceps  if  the  amount  of 
contraction  is  small,  but  this  instrument  must  not  be  used  if 
the  head  is  above  the  brim.  ,      •  ^      ^, 

The  perforated  head  may  be  extracted  with  either  the 
cranioclast  or  the  cephalotribe-iu(7e  infra.  In  using  the 
former  the  head  is  first  turned  to  a  face  presentation  by  pull- 
ing down  the  chin  with  a  crotchet  hooked  into  the  mouth. 
Then  the  female  blade  is  applied  over  the  face,  the  male  blade 
passed  into  the  perforation  aperture,  or  simply  over  the 
collapsed  vertex.  The  method  of  extraction  with  the  cepha- 
lotribe  is  described  below.  Munro  Kerr  recommends  the 
use  of  the  crotchet  (sharp  hook)  as  an  alternative  to  the 
cephalotribe  ;  this  instrument  may  be  passed  into  the  per- 
foration  aperture  and  a  firm  hold  obtained  of  the  irregular 
bones  of  the  base  of  the  skull.  Firm  traction  may  then  be 
applied  to  the  head  to  deliver  it. 

It  is  not  necessary  to  crush  the  after-coming  head  after  it 
has  been  perforated,  unless  the  degree  of  pelvic  contraction 
is  extreme.  By  steady  traction  on  the  trunk,  aided  by 
fundal  pressure,  the  cranial  bones  collapse,  and  the  head 
becomes  narrowed  and  elongated  vertically.  If  difficulty 
is  experienced  the  cephalotribe  may  be  applied. 

(2)  Crushing  and  Extraction.— The  amount  of  crushing 
required  is  determined  by  the  available  pelvic  space.  Two 
r'ogrees  must  be  described  :  {a)  simply  crushing  tlie  skull 
{cephalotrip.^y)  ;  (h)  removing  the  vault  and  then  crushing 
the  face  (craniodasm).  As  extraction  is  performed  with  the 
crushing  instruments,  crushing  and  extraction  may  be  con- 
sidered together.  •  ^,  - 
(a)  Cepl>alotripsy.-T\w  best  form  of  cephalotribe  is  that 
of  Braxton  Hicks  (Fig.  347).  It  is  a  pair  of  very  p.nverful 
forceps,  the  blades  of  which  are  thick  and  narrow,  witli  a 
slight  pelvic  curve.  When  closed  they  are  in  contact  by 
their  incurved  tips  :    tlie  maximum  distance  between  the. 
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forceps,  and  furnished  with  a  powerful  screw,  by  means  of 
which  the  blades  can  be  forced  together  and  the  head  crushed 
between  them.  Th^  instrument  is  applied  in  the  transverse 
diameter  of  the  pelvis  in  the  same  manner  as  the  forceps  ; 
when  the  pelvis  is  flattened  this  implies  that  the  head  will 
be  seized  in  the  antero-posterior  diameter,  one  blade  pass- 
ing over  the  face,  the  other 
over  the  occiput.  This  grip 
is  the  most  secure  which  can 
be  obtained  and  the  most 
effective,  inasmuch  as  the 
reduction  in  size  which  it 
produces  is  greater  than 
where  the  head  is  gripjed 
in  any  other  diameter.  If 
the  head  is  not  engaged  in 
the  transverse  diameter  of 
the  pelvis  the  grip  of  the  in- 
strument will  be  oblique,  and 
not  only  less  secure,  but  also 
less  eflff  Jtive  in  reducing  the 
size  of  the  head.  In  the 
generally  contracted  pelvis 
the  oblique  enga^jement  of 
the  head  and  the  relative 
narrowness  of  the  trans  v  erse 
diameter  of  the  pelvis  render 
the  use  of  the  cephalotribe 
more  difficult  than  in  a  flat 
pelvis. 

On  account  of  the  nar- 
rowness and  great  weight 
of  the  blades,  it  is  much 
more  difficult  to  prevent 
them  from  slipping,  and 
great  care  must  be  taken  to  direct  each  blade  into  its  proper 
])osition  and  keej)  it  tliere  with  the  fingers.  When  the  blades 
have  been  ai)plied  and  the  handles  locked,  the  crew  is  ad- 
justed and  crushing  begun.  The  blades  aie  now  liable  to 
slip  backwards  off  the  head,  unless  fare  i<  taken  to  keep  the 
instrument  in  the  a.vis  of  the  brim  and  retain  the  blades  in 
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their  proper  position  in  contact  with  the  head.  The  screw 
should  be  slowly  tightened  until  the  handles  are  nearly  in 
contact,  while  the  internal  fingers  uike  note  of  the  position 
of  the  blades.  If  the  amou  ^f  n  distance  encoii  red  by 
the  screw  is  small,  this  generally  means  that  the  1.  .des  are 
slipping  and  the  head  is  not  being  properly  crushed.  They 
should  then  be  unscrewed  and  re-applied,  care  being  taken  to 
pass  one  of  the  blades  well  over  the  face,  which  usually  gives 
a  secure  grip.  Whcu  the  handles  have  been  well  screwed 
together  the  crushing  is 
completed. 

It  will  be  observed 
that  the    crushed    dia- 
meter of  the  head  now 
lies    in    the    transverse 
of  the  pelvis  :    delivery 
will  be  facilitated  in  a 
fiat  pelvis  if  the  instru- 
ment is  rotated  so  as  to 
bring  the  crushed  dia- 
meter into   tht-  conju- 
gate   where    the  space 
is  limited.   The  amount 
of  pelvic  curve  on  the 
instrument  is  slight,  and 
does  not  contra-indicate 
extraction  in  the  conju- 
gate. 

Extraction .  —  Before 
beginni  ^  the  extrac- 
tion tlie  perforation 
aperture  must  be  ex- 
amined and  the  edges  of  the  scalp  turned  in  over  the  ed^,.s 
of  the  bone,  so  :  s  to  avoid  laceration  of  the  vaginal  walls 
by  protruding  spicules.  Traction  should  always  be  made 
ir  the  axis  of  the  pelvis.  The  cephalotribe  is  a  very  power- 
ful tractor,  and  at  first  great  gentleness  must  be  used  until 
it  is  clear  that  the  jrrip  is  secure.  If  traction  does  not  cause 
the  head  to  adva-  \  the  blades  are  prcbably  slipping.  An 
antiseptic  intrn-utoi-ine  douche  should  always  be  given  after 
crushing  operations. 


I'lO.  348. — The  Coi)hal<>tril)o   ii]ii)lie(l   t' 
the  Head  for  ('rushing;. 
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The  application  of  the  cephalotribe  to  the  after-coming 
head  needs  no  separate  description. 

A  three-bladed  cephalotribe  has  been  introduced  by 
Winter  and  modified  by  Auvard.  The  middle  bin/! 3  is 
first  passed  into  the  perforation  aperture  ;  this  is  held  in 
position  by  an  assistant  while  the  first  outer  blade  is  passed — 


Fio.  34J>n. — Cranioclast. 


Fio.  'M'.lh. — (?ra7ii()clust  apjvlicd 
to  the  J'iico  after  r.oiiidval 
of  the  Vault  of  the  Skull. 


preferably  over  the  face.  These  two  blades  are  then  screwed 
up,  thus  crushiiv  the  anterior  part  of  the  head.  Then  the 
second  outer  h'  is  passed— over  the  occiput,  and  screwed 
up  in  turn  to  t.io  middle  blade.  The  grip  thus  obtained  is 
very  firm,  and  the  amount  of  reduction  of  the  head  is  greater 
than  tiiat  obtained  by  tiie  ordinary  leplialotribe. 

(h)  CmnifH-lasiii. -This  operation  consists  in  the  avulsion 
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of  the  bones  of  the  cranial  vault;  followed  b>  crushing  the 
remaining  part  of  the  head— i.e.  the  face.  It  is  probably 
never  really  requucd  unless  the  conjugate  is  reduced  to 
21  inches  or  less. 

The  cranioclast  or  craniotomy  forceps  consists  of  a  pair  of 
concavo-convex  blades,  the  outer  or  larger  of  whicii  (Fig. 
349a)  is  fenestrated,  the  smaller  solid  ;   the=r  apposed  sur- 
faces are  strongly  serrated.     The  instrument  is  powerful  but 
not  so  heavy  as  ^he  cephalotribe,  and  the  handles  ar<'  closed 
in  the  same  way  by  a  screw.     It  may  be  used  for  ♦raction 
alone,  or  for  breaking  up  the  vault  of  the  skull  (craniochi'iih 
When  used  for  traction  alone,  the  sn>all  blade  is  passed  into 
the  cranial  cavity  through  the  perforuMon  hole  ;    the  outer 
blade  is  applied  either  over  the  face,  the  occiput,  or  one  or 
other  parietal  bone.    The  handles  are  then  screwed  tightly 
together  and  traction  begun  ;  only  when  the  degree  ot  pelvic 
contractior  is  moderate  can  delivery  be  effected  in  this  way. 
When  used  for  breaking  up  the  mult,  the  small  blade  is  passed 
into  the  cranial  cavity,  and  the  large  one  between  the  scalp 
and  the  bone  ;    the  handles  are  then  screwed  up  and  the 
portion  of  bone  gripped  by  the  instrument  is  twisted  off  and 
withdrawn.    The  process  is  repeated  until  the  vault  has  been 
entirely  removed.     Extraction  is  then  performed  by  first 
extending   the    head    by    combined   vagmal    and   external 
manipulations,  so  as  to  produce  a  face  pn  mentation  ;  a  sharp 
hook  is  then  fixed  in  the  jaw  to  stea-  .    the  head,  and  the 
cranioclast  applied  over  the  face,  the  small  blade  being  passed 
into  the  cranial  cavity,  the  large  blade  beneath  the  chin  (Fig. 
3496).      The    bones  of  the  face  are  then  crushed,  and  the 
head,  now  greatly  reduced  in  bulk,  can  easily  be  extracted. 

Instruments  have  been  devised  for  the  purpose  of  bre.iking 
up  the  base  of  the  skull  after  perforation,  in  cases  of  extreme 
pelvic  contraction  ;  this  procedure  has  been  called  basil ysi.^i, 
and  the  instrument  the  basilyst.  Cases  of  pelvic  deformity  so 
extreme  as  to  require  this  operation  are  almost  always 
recognised  during  pregnancy  or  sufficiently  early  in  labour  to 
permit  of  Ca?sarean  section  being  performed.  With  the 
progressive  improvement  in  the  standard  of  obstetric  know- 
ledge among  midwives  and  medical  practitioners,  the  neces- 
sity for  the  use  of  such  procedures  as  these  may  be  expected 
to  disappear. 
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B.  Decapitation. — Tliis  operation  nuiy  be  required  in 
impacted  transverse  presentations,  in  the  case  of  locked 
twins,  or  with  double-headed  monstrosities.  The  com- 
monest   indication    for    its    performance    is    a    transverse 


])ociii(itatiim  Hook. 


Fig.   350/>. 
IIow  to  hold  the  l)eeai)itation  Hook. 


presentation  in  which  unsuccessful  attempts  to  deliver  by 
version  have  been  previously  made. 

It  may  be  performed  with  a  strong  pair  of  curved  scissors, 
but  the  safest  instrument  to  employ  is  the  decapitation  hook 
(Fig.  li'iOa).  The  one  generally  used  in  this  country  is  a 
wide  hook  with  a  blunt  point  and  either  a  cutting  (Rams- 
botham's  hook)  or  a  serrated  edge.  The  handle  is  sufficiently 
long  for  it  to  be  u.sed  when  the  neck  is  at  the  pelvic  brim.    In 
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the  case  of  a  transverse  presentation,  decapitation  may  be 
performed  as  follows  :  If  an  arm  is  prolapsed,  traction  can 
be  made  upon  it  so  as  to  bring  the  neck  down  as  low  as  pos- 
sible Careful  exploration  with  the  fingers  having  been  made 
to  recognise  the  position  of  the  back  and  the  side  to  which 
the  head  lies,  the  hook  is  introduced  along  the  palm  of 
the  hand  and  guided  upwards  between  the  shoulder  and  the 
anterior  pelvic  wall  (dorso-anterior  positions)  until  the  pomt 


Fio.   351.— Introduction   of    the  Dcciivi-    „ 
tationHook.    (Barnes.) 

lies  above  the  neck.  It  is  then  rotated  through  a  right  angle 
so  as  to  carry  the  cutting  edge  across  the  neck  (Kig.  ial]  ; 
the  fingers  are  then  passed  up  the  ventral  aspect  of  the 
fn?tus  so  as  to  guide  the  point  of  the  hook  into  position  across 
the  neck.  Decapitation  is  performed  by  a  sawing  movement , 
the  lingers  of  the  left  hand  being  kept  in  contact  with  the 
point  of  the  hook  to  protect  the  maternal  passages  from 
injury.  The  soft  fwtal  bones  are  easily  divided  ni  this 
manner.     After  severing  the  head,  the  trunk  is  delivered 


K,!.! 
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either  by  bringing  down  both  arm?'  or  by  podalic  version. 
When  the  baol\  presents,  it  is  sometimes  necessary  to  divide 
the  spinal  column,  in  addition  to  decapitating.  Lastly,  the 
retained  head  may  be  delivered  with  forceps,  if  the  pelvis  is 
of  normal  size,  or  crushed  with  the  cephalotribe,  if  the  pelvis 
is  contracted  ;  perforation  is  unnecessary,  as  the  cranial 
contents  will  escape  through  the  vertebral  canal.  In 
«lecapitating  the  after-coming  head  a  long,  strong  pair  of 
scissors  will  suffice. 

Decapitation  may  be  performed  in  a  somewhat  different 
manner  by  the  use  of  Braun's  hook  (Fig.  352).  This  instru- 
ment is  blunt,  its  crook  very  narrow  and  ending  in  a  bulbous 
point.  It  is  intended,  not  to  cut  through  the  neck,  but 
merely  to  dislocfite  the  cervical  vertebra'.  It  is  passed  over 
the  neck  in  the  manner  already  described,  and  made  to 


msm 


Fig.  .'{52. — Braun's  Decapitation  Hook. 

include  the  vertebral  column  ;  the  hook  is  then  forcibly 
rotated,  so  as  to  dislocate  the  vertebra'.  The  soft  tissues  are 
t hen  divided  with  scissors.  The  advantage  of  this  instrument 
is  its  small  size. 

In  an  impacted  shoulder  presentation  the  cord  and  an 
arm  arc  usually  prolapsed,  and  by  the  time  the  body  of  the 
child  has  become  impacted  it  has  ceased  to  live.  Even  if 
feeble  pulsation  in  the  cord  can  still  be  felt,  there  is  no 
possibility  of  delivering  rapidly  enough  to  save  its  life  ; 
consecjuently  delivery  may  be  conducted  solely  in  the 
interests  of  the  mother.  If  the  uterus  is  retracted,  the  lower 
segment  distended  and  Bandl's  ring  palpable,  decapitation 
is  clearly  indicated,  for  verruon  would  be  attend ?d  with  the 
gravest  risks  of  rupture.  If  the  conditions  are  not  quite  so 
Tuifavourable  as  this,  the  uterus  may  become  sufficiently 
relaxed  under  surgical  anesthesia  to  allow  of  version  being 
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,>orforimHl.  hut  no  unnecessary  risk  shouUl  he  run  if  the  c  l.iM 

""when  the  lower  segment  is  marlvedly  clist ended,  even 
decapitation  is  attended  hy  a  certain  risk  of  rupture  fro.n  t he 
introduction  of  the  fingers  and  the  iu..»k.  ( Jreat  care  nu.st  he 
exercised,  and  if  difficulty  is  encountered,  decapitation  should 
be  abandoned  in  favour  of  evisceration. 

C    Evisceration.-This  operation  consists  in  oiH-iung  th(. 
abdomen  or  thorax  with  strong  scissors  in  the  most  accessible 
position,  and  removing  the  ab.lcmnnal  and  thoracic  viscera 
piecemeal  with  the  fingers.     It  may  also  be  neces.uy  to 
divide  the  spinal  column  before  the  trunk  can  be  delivered. 
It  is  indicated  in  transverse  presentation  as  an  alternative  to 
decapitation,  ami  in  cases  of  obstruction  fro.n  abdominal  or 
thoracic  enlargement  (ascites,  cystic  disease  ot  ki<lne.vs.  &c.). 
D    Cle'dotomy.-This  operation  consists  in  .livulmg  one 
or  both  clavicles  with  a  strong  pair  of  scissors.     Division  ot 
the  clavicles  is  sometimes  re.,uired  when,  owing  to  the  large 
size  of  the  trunk    -  the  narrowness  of  the  pelvic  outlet,  the 
shoulders  cannot  be  extracted  and  the  child  is  dead. 


Symphysiotomy  ;  Pubiotomy. 
Symphvsiotomy  consists  in  dividing  the  symphysis  pubis 
so  as  to  produce  a  temporary  enlargement  of  the  pelvis 
sufficient  to  permit  the  delivery  of  a  living  rnhl  by  the  nat  ura 
passages.  Though  sometimes  performed  upon  the  dead 
woman  during  the  sixteenth  and  seventee.Uli  cent  unes.  it^^^s 
not  performed  upon  the  living  woman  until  1^4.  (hMUg 
to  the  terribly  high  mortality  of  ("a^sarear  sco  =.t  t  us 
period,  symphysiotomy  was  at  first  frcpienti  .  nu(l , 

but  it  soon  fell  into  disrepute  and  was  prac-ticall  ...ndoned, 
as  the  results  were  no  better  than  those  of  (  a^arean  section^ 
More  recentlv  it  has  again  been  a<lvocated  by  Morisan.  o 
Naples,  and  Pinard  of  Paris,  but  is  not  generally  regardc-d 
with  favour  owing  to  the  extremely  limited  scope  of  is 
application,    and   the   comparatively   unfavourable   result> 

which  it  still  shows.  . 

The  effects  of  division  of  the  symphysis  upon  the  j.elvic 
diameters  are  not  entirely  clear.  When  in  the  ^-^^^^^^ 
pubic  bones  are  separated,  a  considerable  amount  ot  strain 
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is  placed  upon  the  anterior  ligamentH  of  the  Nacro-iliur  syn- 
chondrosCH,  and  these  structures  may  suffer  serious  injury  ; 
in  additio",  rotation  of  the  innominate  bones  round  a  trans- 
verse axis  passing  tlirough  these  joints  occurs,  which  carries 
the  pubes  dowTi wards  as  in  VValcher's  position  (Fig.  :};{4)  ; 
■  lastly,  a  slight  movement  of  rotation  of  each  innominate  bone 
round  its  own  long  axis  occurs,  which  slightly  increases  the 
distance  between  the  ischial  tuberosities  (Sandstein).  The 
pul)ic  bones  must  not  be  allowed  to  separate  for  more  than 
2i  inches  (Budin  and  Demelin),  or  rupture  of  the  sacroiliac 
ligaments  vill  occur.  This  degree  of  separation  increases 
the  conjugate  of  the  pelvic  brim  I  al)Out  one-third  of  an 
inch,  the  incnase  being  relatively  ratiier  greater  in  a  markedly 
contracted  pelvis  than  in  one  only  slightly  contracted.  The 
oblifme  diameters  of  the  brim  are  increased  about  twice  as 
much,  and  the  transverse  about  three  times  as  much,  as  the 
conj\igatc.  The  marl  il  increase  obtained  in  the  transverse 
diameter  is,  however,  of  little  use  without  a  corresponding 
increase  in  the  conjugate.  The  amount  of  increase  obtained 
at  the  outlet  is  probably  very  small. 

Indications. — It  i.s  obvious  from  the  above  that  symphy- 
siotomy  can  only  be  applicable  to  cases  of  slight  disparitv 
between  the  size  of  the  fcetal  head  and  that  of  the  pelvis. 
The  degree  of  disparity  in  any  given  case  is  by  no  means 
easy  to  estimate  exactly,  and  as  precise  measurement  of  the 
fo?tal  head  in  labour  is  impracticable,  the  indication  for  the 
operation  has  to  be  based  mainly  upon  the  length  of  the  pelvic 
diameters.  There  is  therefore  abundant  room  for  error. 
I'nless  the  conjugate  of  the  brim  is  at  least  3  inches  in  length 
there  is  very  little  prospect  of  success  ;  in  pelves  of  greater 
size  than  this  the  i)rospect  of  success  is  better.  With  these 
reservations,  symphysiotomy  may  be  performed  when  the 
head  is  delajcd  at  the  brim  in  a  flat  or  generally  contracted 
pelvis,  or  at  the  outlet  in  a  funnel  pelvis,  the  degree  of 
disparity  between  the  pelvis  and  the  fretal  head  being  small. 
It  may  be  preferred  to  Caesarean  section  in  cases  of  this  kind 
when  labour  is  advanced,  and  repeated  attempts  to  deliver 
by  other  means  have  already  been  made.  But  if  the  pas.sages 
have  become  infected  during  labour,  symphysiotomy  is 
attended  by  grave  risks  of  septic  infection  of  the  wound  ;  and 
altluMigh  this  does  not  communicate  with  the  genital  canal. 
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HcriouK  and  pvtm  fat;  .  results  may  follow  from  the  s[>rtNul  of 
the  infection  to  the  pelvic  cellular  tissue  and  the  \e8ical 
venou.-  plexuses. 

If  the  foetus  presents  by  the  breech,  it  is  impossible  to 
estimate  the  relative  sizes  of  head  and  pelvis  imtil  the  body  is 
born,  when  there  is  no  time  to  perform  symphysiotomy  ; 
therefcuj  the  operation  is  only  of  use  in  head  presentations, 
ii'  the  f(ctU8  is  dead,  craniotomy  shoiUd  always  be  prefe-  red. 
The  Operation. — Preliminaries. — The  time  for  iMMform- 
ance  of  the  operation  is  at  the  end  of  the  Hrst  or  early  in 
the  second  stage  of  labour  ;  if  necessary,  dilatation  may  bo 
hastened  by  de  Ribes'a  bag.  The  operator  must,  of 
course,  satisfy  himself  that  the  child  is  alive.  The  pubc; 
should  be  shaved  and  the  abdominal  wall  and  vulva  dis- 
infected. The  operator  requires  three  assistants,  two  of 
whom  will  support  the  thighs  of  the  patient,  who  should  be 
placed  in  the  dorsal  position,  with  the  buttocks  over  ^hc 
edge  of  the  bed  or  operating  table. 

The  operation  may  be  performed  by  the  open  or  the 
subcutaneous  method. 

Open  Methml. — (' )  An  incision  2  or  3  inches  long  is  made 
in  the  middle  line  from  a  point  just  above  the  pubes  to  the 
lower  border  of  the  symphysis,  avoiding  the  clitoris  ;    this 
incision  passes  down  to  the  bone,  and  in  its  upper  part 
exposes  the  aponeurosis.     By  bhmt  dissection  the  clitoris 
is   pushed  downwards,   and   its   suspensory   liganu-nt    then 
separated  from  the  pubes  by  cutting  through  it  with  scissors  ; 
ves.sels  divided  at  this  stage  must  be  carefully  secured.    The 
index  finger  is  next  passed  behind  the  symphysis,  and  worked 
dowTiwards  in  the  cellular  tissue  until  the  lower  border  is 
reached  ;  wheii  the  head  is  engaged  in  a  narrow  brim,  this 
may  be  rather  difficult.     (2)  The  assistant  passes  a  sound 
into  the  urethra  so  that  its  position  may  be  readily  located, 
and  the  operator  divides  the  fibro-cartilage  of  the  symphysis 
with  a  probe-pointed  knife  from  above  downwards.     Some- 
times the  joint  is  not  precisely  in  the  middle  line,  and  it  will 
be  necessary  to  explore  to  either  side  in  order  to  find  it. 
In  cutting  the  lower  ])art  of  the  joint  it  is  better  to  incline 
the  knife  to  one  or  other  side,  so  as  not  to  injure  the  urethra. 
After  the  fibro-cartilage  has  l)een  divided  the  bones  are  still 
held  together  by  a  strong  band  of  tibrou.s  tissue,  the  sub  pubic 
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ligamont,  which  runs  across  the  pubic  arch  immediately 
below  tlie  joint.  This  Hgament  must  now  be  divided  with 
care,  for  immediately  beneath  it  lies  the  terminal  branch  of 
the  internal  pudic  artery.  (3)  The  pubic  bones  now  separate 
s})onianeously,  and  the  two  assistants  in  charge  of  the  legs 
abduct  the  flexed  thighs  gently  until  the  required  amount  of 
separation  is  obtained  ;  this  must  be  measured,  not  guessed. 
The  wound  is  then  plugged  with  antiseptic  gauze  and  the 
legs  held  perfectly  steady  during  the  remainder  of  the  opera- 
tion. (4)  This  consi.sts  in  the  delivery  of  the  child,  which  is 
best  done  with  forceps  ;  great  care  must  be  exerci.><ed.  for 
if  much  force  is  exerted  serious  injury  will  be  done  to  the 
pelvic  joints  and  the  urethra.  If  the  placenta  is  delayed, 
it  is  better  to  remove  it  by  the  digital  method.  (5)  The 
wound  is  then  closed  with  four  or  five  deep  silkworm-gut 
si  nres.  and  an  antiseptic  dressing  applied.  It  is  unneces- 
sary to  >uture  the  bones,  but  a  tight  pelvic  binder  is  applied 
in  such  a  ])osition  as  to  immobilise  the  innominate  bones  and 
thighs.  Some  operators  advise  that  the  vagina  should  be 
plugged  with  antiseptic  gauze.  A  catheter  should  be  passed 
immediately  after  t'lo  operation  to  make  sure  that  the 
urethra  has  not  been  injured  :  if  laceration  has  occurred 
a  soft  rubber  ( atheter  should  be  tied  in  for  forty-eight  hours. 

Suhcutnneoiis  Method. — A  small  incision  down  to  the  bone 
is  first  made  with  a  tenotomy  knife  in  the  middle  line  just 
below  the  clitoris,  which  should  be  pulled  upwards  as  much 
as  i)ossi'>le.  A  curved  probe-pointed  bistoury  is  then  inserted 
under  the  soft  tissues  and  passed  upwards  nearly  to  the 
upper  border  of  the  symphysis,  cutting  into  the  front  of  the 
lartilage.  The  in<lex  finger  of  the  left  hand  is  then  passed 
into  the  vagina  and  carried  upwards  until  the  blunt  point 
of  the  knife  is  felt  above  the  symphysis.  The  division  of  the 
cartilage  is  then  made  from  above  downwards,  the  resulting 
separation  of  th"  bones  being  observed  by  the  Hnger  in  the 
vagina.  A  soi  .  should  be  passed  into  the  bladder  and 
the  urethra  displaced  as  much  as  possible  to  one  side  during 
t  lie  operation.  The  child  is  then  delivered,  and  the  operation 
coinj)leted  by  the  application  of  an  antiseptic  dressing  and  a 
pelvic  binder. 

Although  symphysiotomy  is  an  easy  and  simple  opera- 
tion, its  results  are  di.-appointing.  for  tlio  fullowiug  reasons  ; 
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(1)  injury  to  bladder  and  urethra  often  occurs  ;  (2)  the  space 
behind  the  pubic  bones  (cavum  Retzii)  is  difficult  to  drain, 
and  when  accumulations  of  fluid  occur  there  they  easily 
become  infected  ;  (3)  after  the  operation  has  been  success- 
fully performed  it  may  prove  impossible  to  deliver  the  child 
except  by  craniotomy  ;  this  is  explained  by  the  difficulty  of 
estimating  the  degree  of  disparity  between  the  head  and  the 
pelvis. 

Prognosis. — Statistics  of  this  <  m-'  vtion,  compiled  by 
Munro  Kerr  from  275  cases  by  we.  .^nown  operators,  show 
a  maternal  mortality  of  65  per  cent,  and  a  foetal  mor- 
tality of  10  per  cent.  That  is  to  say,  the  mortality  is  greater 
both  as  regards  the  mother  and  the  child  than  that  of  mi- 
complicated  Caesarean  section.  The  complications  most 
likely  to  be  met  with  are  injuries  to  the  urethra  or  bladder, 
and  septic  infection  of  the  operation  wound.  Firm  union 
of  the  symphysis  almost  always  occurs,  but  some  cases  of 
temporary  and  some  even  of  permanent  lameness  have  been 
reported. 

Pubiotomy  :  Hebotomy.  —  This  operation  resembles 
symphysiotomy  in  its  general  features,  and  the  indications 
for  its  performance  are  the  same.  Instead  of  dividing  the 
symphysis  pubis,  the  body  of  the  pubic  bone  is  divided  about 
J  to  J  of  an  inch  to  one  or  other  side  of  the  joint.  It  is 
claimed  that  this  operation  allows  of  greater  increase  in 
the  diameters  of  the  brim  than  symphysiotomy,  and  further 
that  the  pelvis  is  permanently  enlarged  by  it.  Whitridge 
Williams  has  shown  that  the  effect  of  pubiotomy  upon  the 
diameters  of  the  outlet  is  well  marked  also,  and  that  the 
operation  is  therefore  serviceable  in  the  funnel  pelvis. 
He  observed  a  permanent  increase  in  the  transverse  diameter 
of  the  outlet  of  from  1  to  3  cm.  in  funnel  pelves  which  had 
been  subjected  to  this  operation.  It  is  also  claimed  that 
there  is  not  the  same  risk  of  injuring  the  urethra. 

Pubiotomj^  may  be  performed  by  the  open  or  the  sub- 
cutaneous method.  In  ttie  open  method  a  vertical  incisi(,n  is 
made  just  internal  to  tiie  pubic  spine  (to  avoid  the  external 
inguinal  ring),  ami  about  3  inches  in  extent.  It  may  be 
made  uj)on  cither  side,  and  is  carried  tlowu  to  the  anterior 
surface  of  the  bone.  Next  the  rectus  sheath  is  divided  and 
tiie  finger  is  passed  down  behind  the  pubic  bone  to  tlie  lower 
E.M.  48 
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border  of  the  pubic  arch.  A  curved  metal  hook  or  cairier 
is  then  entered  above,  directed  behind  the  bone  by  the  finger, 
and  brought  out  below  it  in  front.  With  the  aid  of  the 
carrier  a  Gigli'.s  saw  is  passed  and  the  bone  divided.  Formi- 
dable hemorrhage  may  occur  from  the  subcutaneous  tissues 
and  from  the  pelvic  cellular  tissue,  and  from  the  corpus 
cavernosum  which  is  necessarily  injured  by  the  saw. 

In  the  subcutaneous  ynethod  a  small  incision,  about  an  inch 
in  length,  is  made  just  above  and  internal  to  the  pubic  spine, 
and  a  special  curved  pubiotomy  needle  is  passed  behind  the 
bone  and  made  to  emerge  below  the  pubic  arcli  by  piercing 
the  soft  tissues  in  that  position.  Through  the  needle  a  piece 
of  stout  silk  is  threaded,  with  which  Gigli's  saw  is  drawn  up 
behind  the  bone,  and  brought  out  at  the  supra-pubic 
incision. 

The  late  results  of  pubiotomy  are  not  unfavourable.  The 
bones  reunite  by  fibrous  union  only,  but  this  does  not 
interfere  with  locomotion,  anil  a  ceita'n  amount  of  perma- 
nent increase  in  the  pelvic  diameter  has  been  repeatedly 
observed. 

The  operations  of  symphysiotomy  and  pubiotomy  have 
not  been  extensively  adopted  in  this  country,  altliough 
several  short  series  of  cases  have  been  recorded  by  British 
operators.  Conditions  in  which  they  are  indicated  can  also 
be  dealt  with  by  Ca'sarean  section,  and  this  operation  is 
usually  preferred  for  the  reasons  already  stated. 

Both  operations  are  more  formidable  tlian  Ca-sarean 
section,  and  it  has  still  to  be  shown  whether  they  possess  any 
compensating  advantages. 

Primary  Repair  of  the  Perineum 

All  obstetric  lacerations  of  the  perineum  exceeding  J  inch 
in  depth  should  be  repaired  immediately.  Such  lacerations 
heal  well  if  repaired  at  any  time  within  forty-eight  hours 
after  delivery.  Primary  union  can  be  obtained  if  surgical 
cleanliness  is  observed  ;  but  when  lacerations  are  allowed 
to  remain  unsutured  they  freipicntly  become  infected  during 
the  puerperium,  and  may  later  on  lead  to  the  occurrence 
of  prolai)se  or  rectal  incontinence. 

Three  types  of  laceration  may  be  described.     In  iliQ  Jirst, 
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which  is  usually  overlooked,  the  laceration  at  first  sight 
appears  to  involve  only  the  anterior  edge  of  the  perineal 
body  ;  if,  however,  the  vulva  is  held  open  with  the  fingers 
it  will  be  seen  that  a  comparatively  deep  laceration  runs 
upwards  .uid  somewhat  outwards  into  the  vaginal  wall  on 
one  or  both  sides  (Fig.  353,  a).     U  this  apparently  trivial 


.^ 


Via.  :).y.i. — Perineal  liiicciiitioii  :  n.  l-'irst  Tvi>e.     /).  Secciiil  Ts  jio. 

(Ivlfe'ar.) 

tear  is  neglected,  it  may  lead  subsecpu'ntly  to  the  condition  of 
rcla.x'-  '  vaginal  outlet  and  prolapse  of  the  vaginal  walls,  for 
it  ]•  ire([uently  deej)  enough  to  affect  the  posterior  Hbres  of 
tiie  levator  ani  and  the  anal  fascia,  which  support  the 
posterior  vaginal  wall.  It  should  be  repaired  with  inter- 
rupted catgut  stitches,  as  shown  in  the  figure. 

In  the  fiecoud  type  the  laceration  involves  the  greater  part 
of  the  perineal  body  and  a  considerable  part  of  the  posterior 

48—2 
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vaginal  wall,  but  the  anus  and  its  sphincter  escape.  This 
type  is  sufficiently  obvious  to  be  generally  recognised  and 
sewed  up.  It  is  best  repaired  by  a  series  of  sutures  intro- 
duced, some  through  the  perineum  and  some  through  the 
posterior  vaginal  wall  (Fig.  :iry.\.  h)  ;    this  is  preferable  to 


Flc.  3.JJ. — I'oiinoiil  I  iicciiition  :  Tliinl 
Typu.     (Ivlgiir.) 

Nott'  tliat  tin  ^kin  ^utui*'  luis  pa^^fU  IIiimuu'U  the  t<trn 
cikIn  ut'  tin-  :ii'liili(  ler  :i:ii  liiM^rlM. 

passing  them  all  through  the  perineal  surface  and  endeavour- 
ing to  include  the  upper  end  of  the  vaginal  rent,  for  accurate 
apposition  of  the  edges  of  tlie  vaginal  mucous  membrane, 
so  necessary  for  a  good  result,  cannot  be  obtained  in  this 
way.     Strong  catgut  is  the  best  suture  material. 

In  the  t/iinl  ty])e.  posterior  vaginal  wall,  perineal  body, 
and  anus  are  al'  torn  tlirough,  establishing  direct  comniuni- 
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cation  between  the  vagina  and  rectum  (Fig.  304).  Tliis 
severe  laceration  requires  very  careful  treatment,  or  tlie 
patient  will  suffer  from  incontinence  of  fa'ces.  The  edges  of 
the  rectal  mucous  membrane  are  first  carefully  united  by  a 
series  of  interrupted  catgut  stitches,  which  must  be  tied  on 
the  rectal  side.  Then  the  torn  edges  of  the  posterior  vaginal 
wall  are  united  in  the  same  manner ;  and  lastly  deep 
sutures  of  silkworm-gut  are  passed  through  the  perineal 
surface,  the  lowest  of  which  should  include  the  divided  and 
retracted  ends  of  the  sphincter  ani  muscle. 

When  the  delivery  has  occurred  with  the  patient  under 
the  influence  of  chloroform,  perineal  sutures  may  usually  be 
introduced  immediately,  before  the  anaesthesia  passes  off, 
without  waiting  for  the  expulsion  of  the  after-birth.  The 
sutures  should  be  clamped  in  position  by  artery  forceps  and 
only  knotted  when  the  after-birth  has  been  delivered  ;  other- 
wise, if  digital  removal  of  the  placenta  sliould  become 
necessary,  the  operation  would  have  to  be  repeated.  This 
obviates  the  necessity  of  giving  more  chloroform  in  order  to 
pass  the  sutures  when  the  third  stage  is  over.  In  severe 
lacerations  involving  tlie  rectum,  it  is  better  to  wait  until 
after  the  delivery  of  the  placenta  berore  begiiming  the 
operation,  as  consid'^rable  time  is  required  in  passing  the 
sutures. 

The  patient  should  be  placed  in  the  lithotomy  position, 
and  the  parts  well  exposed,  for  accurate  suturing  is  essential. 
Although  considerably  bruised  and  torn,  the  parts  heal  well 
if  properly  adjusted' with  stitches. 
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in  pregnancy,  83 
Albuminuria  and  eclampsia,  1 13 
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An.Tstlul ics,    chloroform  well  borne, 
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Asphyxia,  blue  or  cyanotio,  034 
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treatment  of,  035 
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posterior,  291 
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deficient  Hexion  of  head,  207 
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of  firtal  heart,  318 
Autogenetic  infi-ction,  507 
Axis  of  internal  os,  285 

pelvic,  250,  20O 
Axis-traction  forceps,  application  of, 
703,  705 

applied  to  head,  (i94 

delivery  by,  710 

extraction  of  head,  709 

introduction  of  blades,  700,  708 

locking  of  blades,  707 

Miirravs,  093 

Neville's,  097 

traction  with,  709,  712 

Waliher's  position,  711,  713 

when  pelvis  is  contracted,  712 

with  head  in  lower  part  of  cavity, 
705 

with  head  in  upper  part  of  cavity, 
711 

Bacii.i.i,    specilic,    in    j)uei^eriil    in- 
fection, 500 
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pregnancy,  208 

causation  of,  in  pregiianey,  209 

chronic  and  pregnancy,  208 

diagnosis  of,  210 

mode  of  infection.  209 

pregnancy  and,  207 

treatment,  210 
Bacteria  of  pu<'rperal  infection,  504 
Bacteria,  anierobic,  504 

pyogenic,  'Aio 
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specilic    organisius    in   puerperal 
infection.  .lOO 
Bacterial  infection  of  eclampsia,  124 
Bag  of  waters,  durins;  a  pain,  323 

fnrmation  of,  240 
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horn,  142 
Biniodide  of  mercury,  31 1 
Bi-polar  or  combined  version,  087 
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in,  087 
Birth  paralysis.  044 
Bladder,  disordered  function  of,  135 
irritability  of,  symptom  of  preg- 
nancy, 80 
separation  of,  from  front  of  cervix, 
234 
Blastodermic  vesicle  or  blastocyst,  12 
Blood,  circulation  through  placenta, 
40 
deficient  coagulability  of,  51!' 
disorders  of  in  piegnancy,  110 
(hiring  pregnancy,  70,  HI 
in  the  puerperiuni,  540 
in  septicemia,  583 
fo'tal,  character  of,  58 
Blood-mole,  143 

Blood  pressure  in  pregnancy,  70 
Blootl-vessels,  fcetal,  58 
placental,  40 

uterine,  involution  changes,  5,^3 
Body-weight  in  th"  pu»'rperiuni.  548 
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Bones   of   head,   depression   and   de- 
pres,-ed  fractures  of,  042 
]«'lvic.  tumours  of,  432 
Bougies,  intra-uterine,  for  induction 
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steriUsed,  case  for,  0t)2 
Brain,    morbid    appearances    of,    in 

eclampsia,  119 
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Breast,  putting  child  to.  017 
Breast  feedii  ir,  contraindications  for, 
017 
of  the  new-born  (  hild,  017 
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inct'iiancv,  SO 
Breech  hook.  .■173 

Breech  or  pelvic  presentation.  ti72 
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Brim,  pelvic  255,  261 
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Urow  presentations,  .'U4 
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mechanism  of,  350 
Bryce'PiiKlii'r  ovum,  Iti 
Buttoclcs,  delivery  of,  371 

C.KSAREAN  hysterectomy, 

prognosis  of,  73<) 

supra-vaginal  amputation,  735 

vaginal  ('wsarean  section,  735 
C'a?sarean    se;'tion,    absolute    indica- 
tions, 722 

after-treatment  of,  734 

conservative,  720 

craniotomy  alternative  to,  721 

extraction  of  child,  7''7 

extra-peritoneal,  72l,  73li 

hiemorrhage  in,  729 

historical  retrospect,  719 

in  concealed  ha!morrhage,  509 

in  eclampsia.  540 

indications  for,  721,  723 

maternal    complications    indica- 
ting, 723 

mortality  of,  73(1 

operativi?  procedures,  72(),  732 

relative  indications,  723 

removal  of  Uterus  after,  724 

rupture  of  uterus  throutth  scar, 
4(>7 

sterilisation  of  patient  after,  734 

survival  of  child,  721 

sutures  in,  730 

treatment  of  placenta  pra;vin,  507 

treatment  of  uterus  in,  732 

vaginal,  (itiS.  720,  735 
t'anccr  of  cervix  i:i  aliMormul  luliour, 
437 

uterine,  217 
Caput,  location  of,  307 

position  of,  tilO 

suceedaneum,  348,  353 

vertex  positions  of,  in  nor- 
mal labour,  300 
Carbohydrate  metabolism,  109 
Carcinoma  syncytiale,  C07 
Carneous  mole,  143 
Catgut  sutures,  732 
Cell,  process  of  multiplication,  1 1 
CeUulitis,  pelvic,  595 

and  puerperal  infection,  574 
f 'I'ph^lhsnnnti-.ina,  •141 
Cephalotribe,  application  of,  743 

Brixton  Hii'ks,  741 

thrcc-bladed,  744 


Cephaliitripsy,  74  I 

Cervical     wall,     anli'rliu,     tiiiiisvcrse 

laceration  of,  44t> 
Cervix,  cancer  of,  in  abnormal  labour, 
437 
changes  in.  (>0 

condition  at  onset  of  labour,  2(1 
condition  during  a  p.iin,  323 
condition  in  labour,  274 
digital  ililalation  of,  in  induition 

of  abortion.  OtiH 
dilatation  of,  233,  277 

by  de  Kibes'  bau.  ■■><>4 
inducing'  abortion  by,  053 
dilated,  prolapse  of  cord  with,  3".)2 
erosion  of,  87 
incision  of,  in  rapid  method  of 

abortion,  l)5ti 
in"ries  to,  by  fon'cps,  718 
lacerations  of,  478 

and  puerperal  infection.  574 
of  multipara  at  term,  244 

who  died  of  eclampsia.  245 
pluiruing  of,  .5(J0 

rigidity  of,  in  abnormal  labour, 
438 
functional,  438 
organic,  439 
rupture  of  uterus  involving,  470 
Chambcrlcn's   forceps,   ditTercnt    [lat- 

terns  of,  089 
Chick,  amnion  in  development  of,  13 
Child,  growth  of,  020 
progress  of,  020 
survival  of.  chances  in  Cicsarean 

section.  721 
See  nl-^n  F'ctus  aitd  Newborn. 
Chloral,  administration  of,  537 
Chloroform,  a<lministration  of,   risks 
of,  .538 
during  second  stage,  327,  329 
well  borne  in  piegnancy,  720 
Chorea,  prcjinancy  and.  212 
Chorio-decidual  space.  30 
Chorion,  changes  in.  35 
formation  of.  13.  31 
frondosum.  40.  49 
hydatidiform     dcgcnciation     of, 

'  148,  151 
lapve,  41,  4<.t 
left  in  uterus,  513 
placental,  27 

with   extensive   lueinorrhage 
and  vesicular  degcni'iation 
of,  151 
relations  of,  to  decidua,  27 
villi  of,  33 
t'hoiionepithelioma,  007 
clinical  diagnosis,  01 1 
in  p:icrpj'riniii,  0(I7 
microscopical  characters,  007 
treatment,  (ill 
Chorionic  tiixicmia,  112 
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Chorionic   villi   from   a    tiiljal   inolo, 
I7t! 
recognition  of,  178 
('hroniiisomp«,  1 1 
Circiilatit  .1,  cclampHia  and,  538 
fiptiil,  58 

chaiij,'c»  in,  at  birth,  (iO 
maternal,  development  of,  40 
Circulatory  NVBtem,  7rt 

diseases  of  pregnancy  and,  20H 
Citrate  of  Hodiiim,  vahic  of,  024 
Cleidotomy,  74!( 

Coition,  relation  to  fertilisation,  242 
Colles's  law  of  immunity,  2((1 
Colostrum,  ">(iO 
ColjHitomy,  posterior,  I!t7 
Conception,  prevention  after  Cassarean 

section,  7!J4 
Cimia,  causes  of,  529 
Conjupite     diameter,     externa!,     of 

IH'lvis.  4«t2 
Coiijuirates,  description  of,  257 
Contraction,  pelvic,  :{!t4,  4(Mt,  40!> 
operations  in,  722,  73'< 
rare  forms  of,  423 
rinfi.  uterine,  275 
uterine,  7(!,  243 
Conviilsions  in  eclampsia,  aniesthetiu 
or  sedative  druns  for,  53li 
<haracter  of,  528 
diajrnosis  of.  .")29 
statistics  of,  527 

treatment  of  toxic  svmptoms  in, 
536 
Cord,  umbilical,  51 
at  terra,  51 
division  of,  <il5 
epithelium  of,  .53 
insertions  in  placenta,  54,  1(13 
near  ftetal  end,  50 
necrosis  of,  <i2 1 

presentation  of,  trcate<l  by  pos- 
ture. 3iH) 
pi()la|)se  of,  in  abnormal  labour, 
causes.  389 
diagnosis,  390 
instrumental,    management, 

3iH) 
presentation.  3'.H» 
risks.  3[KI 
twin.  99.  3H9 
witli  true  knot,  .52 
(  iiroiia  radiata.  3 
( 'orpus  .ilbicans,  ti 
Corpus  tibrosum,  ti 
(  (irpus  luteum,  4,  ti 

three  weeks  after  menstruation,  5 
Cow's  milk,  composition  of,  021,  024 
mnditicatiiiti  of,  (i23 
sterilisation  of,  023 
Cramp  in  legs,  142 
Craniodasm,  method  of,  745 
Cranioclast,  application  of,  744 


(Vaniotomy,  alternative  to  Cajsaruan 
Koction,  721 

indications  for,  737 

perforation  in.  738,  740 
Croam   value  of,  024 
(."red6's  metho<l,  015 
Crile's  shockless  methml,  723 
(Viminal  abortion.  0.52 
Crotchet  alternative  to  ceiihalotrilie, 

741 
Cuiottage  of  uterus,  235 
tlurette,  bhint,  .588 
('utaiieoUH  system,  changes  in.  74 
Cystitis  in  the  puer|HTium,  597 
Cyto-trophoblast,  19 

Dead  tissue,  as  channel  of  infi'ction  in 
puerjK,'ral  infection,  509 

Death,  sudden,  in    the    puoritorium, 
013 

Decapitation.  737 

hooks,  741,  740,  748 
methods  of,  747 

Decidua  basalis  or  serotina,  22 
eapsularis  or  reHexa,  23 
discharge  of,  in  tubal  pregnancy, 

187 
relations  of  chorion  to,  29 
vera,  22,  24 

Deci<lual  cells.  187 
endometritis,  1.57 
space,  42,  00 

Deciduoma  malignum,  tH)7 

Delivery  by  axis-traction  forceps,  705, 
710 
spontaneous,  in  contracted  iK'lvi^, 
410 

De  Ribes'  forceps,  tiOS 
hydrostatic  bag,  OOt 

Dessaignes-Rilx'mont  insufflator,  040 

DiabeU's,  pregnancy  and,  211 

Diagnosis  of    bacillus   coli   infection, 
210 
of  breech  presentation,  361 
of  brow  presentation,  350 
of  chorionepithelioma.  Oil 
of  contracted  pelvis,  400 
of  convulsions  in  eclampsia,  529 
of  face  presentation,  347 
of  hydatidiform  mole,  156 
of  inversion  of  uterus,  481 
of  labour,  312,  338 
of  pregnancy,  83,  91,  215 
of  rupture  of  uterus,  472 
of  septicaemia,  584 
of  tubal  mole,  192 

Diagnosis,    differential.      See    Diffe- 
rential Diagnosis. 

Diameters,  conjugate,  external.  402 
of  f fetal  head,  271 
pelvic,  257,  201,401 
outlet,  404 
I  Diaphoretic  measures  in  eclampsia,  534 
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Dift  in  albuminuria,  Vi'> 
(lurinf!  liutation,  019 
Difforpntial   diaitnosis   of    alxlominal 
prcgnam  V.  i!*"' 
of  a))<)rtion,  220 

of  antp-partiiiu  hipninrrha««',  4!(S 
of     backwaril     ilispiacfm-iit     of 

uterus.  lUti 
of  p«'lvii'  hionintocelc,  194 
of  pregnancy,  9»> 
of  retroverNion  of  gravid  uterus, 

13)1 
of  tubal  pregnancy,  192,  229 
Digestion  in  normal  pregnancy,  104 
l)ige»tiv«  disturbances  of  artificially 
fed  infants,  ti.'Jl 
functions  in  the  puerjieriiim,  548 
Dilatation  of  cervix,  233,  277,  392, 
.'504,  653 
of  OS  externum,  247 
of  OS  uteri,  222,  245 
Dilating  bag,  de  Kiln-s',  intro«luction 

of.  iJ04 
J)ilator,  small  hydrostatic,  5<)1,  t>59, 

(563 
Dilators,  branched  metal,  tlilatation 
by,  in  induction  of  alwrtion, 
667 
Fcnton's,  233 
Dorsal   position,  application   of   long 

forceps  in,  714 
Douches,  hot,  for  hoemorrhage,  522 
Douching,  vaginal,  311 

risks  of,  556 
Douglas,  pouch  ol,  blood  accumula- 
tion at,  191 
fibroids  in,  436 
Drugs  in  eclampsia,  .536 

influencing  the  utenis,  231 
Ductless  glands,  123 

during  pregnancy,  77 
Diihrssen's  in  ♦hod  in  Ca;sarcan  sec- 
tion, 720 

Err.AMPSiA,  116 

bacterial  infi'tion  of,  124 

complicp.ti  ''J,  labour,  l-agnosisof, 
r)29 
medical  treatnu  at,  533 
prognosis,  530 
surgical  treatment,  539 
synopsis  of  treatment,  .")40 
treatment,  530 

conduct  of  labour  in,  538 

drugs  in,  .536 

ductless  glands  and,  123 

etiology  of,  121 

hepatic,  121 

in  pregnancy.  113 

labour  complicated  by,*/)27 

liability  to,  115 

mortality  of  fo-tal  and  maternal, 
530 


Eclampsia — rnnld. 

pathological  anatomy  of,  1 17 
pressure  theories  of,  124 
renal,  121 

condi'ionN  in,  1 IH.  122 
tubules  from  <'ase  of,  117 
surgical  treatment  of,  53U 
toxii>niia  of,  531 
treatment  of,  530,  533 
typos  of  cases,  .540 
ura>mic  theory  of.  124 
Kctopic  pregnancy,  168 
Emboli  duo  to  chorionic  villi.  35 
Embolism,  piilin<mary.  sudden  death 

from,  in  tlie  puerperium,  613 
Embryo.  54 

development  of,  15,  .54 
Embryonic  ectoderm,  12 
Embryotomy,  453 
Encysted     type     of     intraperitoneal 

bli-eding,  diagnosis  of,  191 
Endocervicitis,  gonorrho'iil,  203 
Endocrinous  glands,  77 
Endometritis,  decidual,  157 

decidual  and  hy<lr,)rrh<ea  gravi- 
darum, 1.58 
infective  puerp<'ral.  572 
putrid  jmeriHTal.  571 
Endometrium,  vertiial  se<t.ioii  of,  7 
Enemata.  saline,  in  eclampsia,  534 
Entodermic  vesicle,  20 
Epilepsy,  diagnosis  of,  from  convul- 
sions in  eclampsia,  529 
Epiphysitis,  syphilitic,  168 
Episiotom,-     in     face      presentation, 

441 
Epithelium  of  umbilical  cord,  .53 
j   Ergot,  action  and  uses  of,  448 

adnunistration  of.  in  postjijirtum 
]  haemorrhage,  522 

in  accidental  h!i'morrh.Jge,  ''V> 
injection  of,  336 
i    Erosion  of  cervix,  87 
j   Eruptions,  75 

I   Evisceration  of  f<iptus,  737,  749 
]   Evolution,  spcmtaneous,  stages  of,  382 
I  in  shoulder  presentation,  380 

Excretions  during  puorperhim,  .545 
Excretory     functions     during     preg- 
nancy. 78 
Exhaustion  from   obstructed   labour, 

461 
Exomphalos,  .52 
I   Exostosis,  sacral,  431 
I   Expression  of  placenta,  334,  .521 
Extension  of  ftetal  head.  301 
Extra-uterine  gestation,  168,  188,  196 
Extremities,  prolapse  of,  393 

Fack,  fd'tal,  diameliTs  of,  349 
Face  presentation,  344 

diagnosis  of.  347 

episiotomy  in.  441 
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KiU  !■    |l|l'!><'lltlllill||        lOlltll. 

fcirir[i-<  ill.  717 
iimna).'(>ni('nt  fit,  ;M4,  3">7 
iiiiM'liiiiiiNiii  in,  ;i4S 
poHitiiiiiK  in.  .'W.'i,  .'UK 
h'a.'iiil  pAralyHiM  in  iii'wlHini  iliilil,  Ii44 
Kallopian  tuln's,  fiimtioii  of,  ;i,  it 
Honiirrhiral  iiifortiiin  of,  2((:i 
jjraviil,  171,  172 

infection  of,  in  [iuiT|H<ral  infec- 
tion, .)74 
removal  of,  7.'14 
Keedinif,  nrtitiilnl,  li2l 

(InrinH  tIrHt  v  lok  of  life    til7 
mixed.  ti27 
Keinale  jM'lviK,  '2't!> 
Kemur.  left,  .-onuenital  ilisloeiition  of, 

due  to  otiliijiie  [vivis.  42H 
Kentoii"s  uterine  dilator,  2.'i;{ 
K 'rtilisatioii  an<!  implantation,  II 
[•'ever.  puer(H'ral,  "ili.J 
Kiver>,    HI  ute    infectious,    asMiriated 

with  preynaney,  litit 
I'iliroid  fH)lypi,  4;t(> 

tumours,  Ca'sarean  section  indi- 
cated by,  7l';< 
J-'iliroids,     differential     diagnosis     of 
retroversi'.ii  Hi.d,  l.'Jti 
siil).|K'rii.)iii'al,  4.'i."i 
uterine,  intliience  on  lal)our,  4:>."> 
and  pregnancy,  215 
Klat  imIms,  ;<!)() 
Kleshy  mole.  14.'i 

four  weeks"  liestation.  I4i> 
Flexion,   effect   of  wedge-shaiio  head 
on,  294 
explanations    of    movements    of, 

2it.-) 
in  face  presentation,  H51 
Kietal  head,  aftcr-iomiii}!,  application 
of  forceps  to,  717 
after-cominj!.  extended  or  Hexed, 

.•t7f) 
after-comirif;  in  breech  prcsenta 

tion,  .'{tlH,  412 
birth  of,  2,")l 

crushing  of,  741,  7411,  74."> 
decapitation  methods,  74ti 
delivery  of,  :i2i»,  :J54,  .■i7.) 
diameters  of,  271 
effect  of  labour  upon,  ."{04 
"  engaged,"  '.i'l'.i 
expulsion    of,    extension    movu- 

ment  of,  301 
extension  of,  U30 
extraction   by  axis-traction   for- 
ceps, 709 
extraction  of.  743 
iioxiuu  of,  i'  2,  2'J<>,  ."{.'it 
girdle  of  c.n  act,  271 
injuries  of,  ti43 

in  upper  part  of  pelvic  i  avily,  71 1 
level  of,  iluring  tirst  stage,  323 


Fielal  head   -ronld. 

iiiethods  of  |M-rfiiraliiit!.  739 
moulding  of,  :iU4,  342,  .'i49 

after    laee    presentation    in 

abnormal  ialKiiir,  .'<ri3 
extreme,  414 

extreme,     from     lalHiiir     in 
gen-rallv   contracted    i>el- 
vis.  414" 
in  flat  jM'lvis,  412 
oNsitication  of,  2H9 
IM'lvie      brim,     and      bi-maniial 
method  of  I'stimating  size  of, 
t21 
relation  to  ptdvis.  2!HI 
rotation  of,  297,  33!»,  710 
shape  of,  271 
sutures  of,  2t)» 
I  wedge  shape,  294,  41  1 

I   Fietal  heart,  auscultation  of,  3|S 
sign  of  pregnancy,  94 
soumls,  maxinuim  intensity  of.  in 
vertex    and    breeih    presenta- 
tions, 320 
■   Fietiis,  54 

I  alMlominnI        enlargement       ob- 

•  structing    labour,   4<i(( 
abnormal  conditions  of,  |(i7 
ascites,  4(i(J 
attitude  of,  2ti5,  2tt7,  345 

in  spontaneous  evolution,  380 
axis  pressure,  2S5 
circulation,  58 

changes  in,  at  birth,  (M) 
complications,  uso  of  forceps  in, 

702 
eompressus.  102 
death  of,  195,  23<i 
causes  of,  120 
in  albuminuria,  115,  IIU 
in  eclampsia,  120 
in  ulero,  23ti,  239 
version  of,  (171,  075 
ilestruotion  of,  737 
disease  transmitted    to,  43.   1G8, 

200 
diseases  of,  l.")9,  t')33 
disposition  of,  in  normal  labour, 

266 
eclampsia  and,  120 
evisceration  of,  737,  749 
excretory  organs  of,  fil 
extension  of  trunk,  300 
extraction  of,  after  craiiiolomv, 
"4(J 
after  decapitation.  748 
in  Ca'sarean  section,  727 
',xtra-iiterine,  retention  in  abdo- 
men, 185,  19tJ 
forceps  injuries  of.  718 
found  in  moles.  147 
heart  sounds  of,  93,  318 
intiuence  on  labour,  243 
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Foetus — coiitd. 

intra-iitfriiio    inaiiiiuilatioiis    of, 

4()r> 
labour  olwtructed  by,  45il 
liver  of,  til  i 

iiiiu'iTatioii  of,  238  ' 

maturi',  ">7 

monthly  (jrowth  of,  rttl 
iiiortHlity  ill  wlampsia,  ii'Mt  , 

inummitiocl,  1U2 
normal  labour  and,  2li(> 
nutrition  of,  4.'i,  ,51,  til  j 

obstetric  injuries  of,  tiUU 
<ederaa  of,  45*,) 
palpation  of,  314 
papyraoous,  102,  238 
phvNioIogy  of,  til 
{Hinitions  of,  345,  .')40 
I)o^ilion!<  with  vcrti'X  present iiip, 

28« 
presentations     in     twin    labour, 

38U 
respiration  in,  tiO 
retention  of,  23t> 
risks  to,  in  breech  presentation, 

3ti(l 
rotation  of,  .341 
showing     normal      attitude      of 

tlexion,  2fi3 
size  of,  228 
skull  of,  2t)8 

.See  also  under  Fietal  Head, 
spontaneous  movements,  i)2 
syphilis  of,  201 
viability  of,  57 
weight  and  size  of,  57 
Fontanelles,  269 

in  vertex  presentation,  324 
posterior,  detection  of,    in   nor- 
mal labour,  324 
Food  tests,  020 
Foot,  prolapse  of,  393 

seizing    in    transverse    presenta- 
tions, 681.683 
Forceps,  application  and  use  of,  341, 
703 
application  to  after-coming  head, 

717 
axis-traction,  application  of,  703, 
705 
appUed  to  head,  694 
delivery  by,  710 
extraction  of  head,  709 
introduction  of  blades,  70t), 

708 
locking  of  blades,  707 
Murray's,  693 
Kevillo'.s,  697 
trait  ion  with,  70<.»,  712 
Walcher's      position,       711. 

713 
when    jx'lvis    is    contracted, 
712 


I   Forceps,  axis-traetion    -lonld. 
'  with  head  in  lower  part  of 

cavity,  705 
with  head  in  iipiHT  pari   of 
i  (  avit. ,  7  I  I 

'  I  ephalie  and  l>elvii'  curves  of.  001 

< 'hanilMTJen's,  <liHereiit    |iiitteni> 

of,  OHO 
I )e  Kibes',  titili 
'  double    slot,    loi'k     and    shanks, 

619 
I  in  face  cases,  717 

]  in  iM'lvie  contraction,  702 

loll};,  application  in  dorsal  posi. 
I  tion.  714 

j  applied  to  head,  H!l2 

introduction  of  blades,  710 
use  of,  714 
loni;  or  curved,  092 
.Murra\  s  axi<-tra>  "ion,  693 
Xevilie'i^  axis  t  actioi  .  697 
j  obstetric,  089 

modes  of  action  of,  697 
oiM<ration,  risks  of,  718 
ovum,  235 

short  or  straight.  6!MI 
straight,  applied  to  head.  tilMi 
use  of,  indieations  for,  699 
Kiacture,  fissured,  of  .-.kull,  644 
Fractures  of  bones  of  head,  t>42 

iif  limbs  from  unskilled  deliviTV, 
645 
Fritsch,  incision  of,  733 
Funnel-shaped  pelves,  429 


(!.vsTR()-f;NTEKiTis,   acute,   from    uii 

suitable  feediii};,  ti32 
(Jastro-intestinal  ha'morrlia};c,  (its 
(iestaticm.     See  l're};naniy. 
(iijiantisni,  fcetal,  459 
Gigli's  fi-Avr,  754 

Girille  of  contact,  diameters  of,  271 
tilaiuls,  endocrinous,  77 

mammary,  71 

intlamiiiutioii  of,  tiO:!,  61 15 
(dass,  intra-uterine  douche  iiu/zle,  589 
(Jiass    tube    for    carrying    sterilised 

boUL'ies,  662 
tioiiorrlKca,  pregnancy  and,  2(12 
(Iraafian  follicle,  ripening  and  lupture 
of,  1,2 

site  of  implantation,  169 
t^rip,  Mauriceau-Veit,  .■t61t 

Prague,  370 

iSmellie,  370 


H,T.M.\Trtf:>:i.i»,  pelvic.  192 

diilercntial  diagnosis  of,  104 
in  mesial  sagittal  section,  193 
treatment  of,  197 

lliematocele,  peri-  and  para-tubal,  194 
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HsDiuatoma  inolo,  143 
pelvic,  192,  479 
vaeinal,  479 
vulval,  479 
Hu-matosalpiux,  177,  194 

tubal  abortion  with,  ISti 
Haemorrhage,    accidental,    484,    4S8, 
49U 
treatment  before  labour,  499 
treatment  of,  507 
amount  and   rapidity    in    tubal 

pregnancy,  188 
ante-partum,  in  abnormal  labour, 
483 
causation,  484 
differential  diagnosin  of.  498 
morbid  anatomy  of,  491  • 
symptom;*      and      inttucnce 
upon  labour,  49."> 
arrest  of,  by  do  Kibes'  dilating 

bag,  504 
bi-manual  compression  in,  '>2't 
clinical  feature  of  abortion,  221 
concealed  accidental,  49;{,  497 
concealed  treatment  of,  MM 
control  of,  in  (jEesurean  section, 

730 
diffuse,  189 

during  normal  labour,  278 
encysted  internal,  191,  197 
external  accidental,  497 
from  head,  as  a  result  of  injury 

during  labour,  t)41 
from  inertia,  treatment,  r>20 
from    lacerations,   treatment   of, 

525 
gastrointestinal,  (i48 

treatment,  049 
in  hydatidiforni  mole,  155 
in  threatened  abortion,  223 
in  tubal  rupture,  179,  182 
internal,  diffuse  type,  in  extra- 
uterine   pregnancy    treat- 
ment, 19ti 
in     tubal     pregnancy,    185, 
187 
intra-cranial,  642 
intra-iK'ritoneal,  diffuse  tvpe  of, 
189 
encysted  type  of,  191 
of  placenta,  100 
postpartum,  518 

causation  of,  518 
liiaguosis,  520 
puerperal,  000 
secondary  post-partum,  (iOO 
separation  of  plmeiita  l)y,  280 
temporary  arrest  of,  500 
up.iivoidable,  484,  488 
Hand,  prolapse  of,  393 
liandd  and  forearms,  sterilisation  of, 
in  panai."  nient  of   normal   labour, 
309 


Head,  after-coming,  368,  376,  412 
and  arm,  presentation  of,  394 
birth  of,  scalp  appearing  at  vulva 
in  normal  labour,  251 
vulva  completely  dilated  in 
normal  labour,  252 
delivery  of,  difficulty  in  breech 
presentation,  375 
in  face  presentation  in  ab- 
normal labour,  354 
extension  of,  in  normal  labour,  300 
in  passing  pelvic  outlet,  330 
flexion  of,  in  face  presentations  in 
abnormal  labour,  351 
in  normal  labour,  292 
injuries  to,  during  labour,  t>41 
internal  rotation  of,  297 
moulding  of,  304,  353,  414 
presentation,  072 
wedge  theory  in  normal  labour, 

294,411 
.SVe  also  Fcetal  Head. 
Heart,  changes  in,  in  eclampsia,  120 
diseases  of,  pregnancy  and,  203 
ftetal,  sounds  of.  94,  319,  362 
in  pregnancy,  76 
in  septicaemia,  583 
stimulation  of,  .526 
valvular  disease  and  pregnancy, 
204 
Hebotoray,  753 
Hegar"s  sign  of  pregnancy,  88 
Heredity  and  multiple  i)regnancy,  97 
Hernia,  congenital  ventral,  52 

of  gravid  uterus,  140 
Herjies  gestationis,  132,  213 
Heterogenetic  infection,  568 
Hicks'  (Braxton)  cephalotribe,  741 
method  of  bi-polar  version,  687 
Hip-joint,  disease  of,  oblique  jielvis 

due  to,  428 
Hooks,  decapitation,  741,  746,  748 
Hormone,  pregnancy,  74 
Hour-glass  contraction  of  uterus,  513 
Human  milk,  composition  and  charac- 
ter of,  618 
Hyd.itidiform  mole,  148 
causation  of,  154 
clinical  features,  155 
diagnosis  of,  156 
malignant,  154 
st!Ction  through  a  chorionic  villus, 

153 
treatment,  1.56 
Hvdramnios,  147,  159,  359 

Oligo-,  161 
Hydrocephalus.  359 

labour  obstructed  by.  45(i 
management  of  labour  in,  458 
Hydrorrhiea  gravidarum  and  decidual 

endometritis,  158 
Hydrostatic  dihiting  bag  of  de  Kibes, 
001,505 
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Hydrostatic  dilator,  Hinall,  659,  663 
HyptTomesis  gravidarum,  126 
Hysterectomy,  Cesarean,  735 

prognosis  of,  725,  736 

reasons  for,  724 
Hysti'ria,    differential    diagnosis    of, 

52!t 
Hysterical  vomiting,  126 
Hystero-epilej)sy,  52it 


Icterus  neonatorum,  648 

Incision,  alxlominal,  726 

Incubator     for     premature     infants, 

630 
Inertia,  post-partum,  eauscw  of,  51 'J 
uterine,  treatment  of  huMuorrhage 
from,  .')20 
Infantile  syphilis,  650 
Infants,  artificial  feeding  of,  dig'jstive 
disturbances  in,  631 
feeding,  effect  on  weight,  (i20 
premature,  incubator  for,  630 

management  of,  628 
weight  of,  620 
Infarction,  pathological,  of  the   pla- 
centa, 165,  488 
Infection,  puerjx'ral,  563 

autogenetic  infection,  567 
bacteria  of,  664 
causation,  564 
chann'  la  of  infection  in,  568 
eUnicai  varieties  of,  575 
heterogenetic  infection.  567 
mixed  infection,  567 
pathological  anatomy  of,  571 
powers  of  resistance  to,  5(iit 
specific  organisms  of,  5()6 
Infections,   chronic,   and   pregnancy, 

200 
Intlammation,  acute  tubal  or  ovarian 
in  puerporium,  597 
local  pelvic,  594 
Injection  of  saline  solution  in  treat- 
ment of  post-partum  haemor- 
rhage, 526 
in   treatment  of  convulsions   in 
eclampsia,  533 
Insanity,  reproductive,  in  puerperium, 

611 
Insufflation,  in  artificial  respiration, 

630 
Insufflator,      UilxMnont  -  Dessaignes", 

640 
Intercristal  diameter  of  pelvis,  401 
Internal   ballottement,  sign  of  preg- 
nancy, 91 
Interspinous  diameter  of  {xjlvis,  401 
Intraperitoneal  bleeding  diffuse  typo 
of,  189 
encysted  type  of,  191 
Intra-uteriiu^  bougie  for  induction  of 
abortion,  661 


Inversion  of  uterus  in  labour,  480 

causes  of,  480 

diagnosis  of,  481 

induced,  481 

prognosis  of.  482 

symptoms  of,  481 

treatment  of,  482 
Involution  of  uterus  in  t  he  puerperium, 

548 
Ischial    planes,    controlling    internal 

rotation.  413 
Ischium,  uicUned  planes  of,  300 

.Iohn.son'.s  method  of  pi'lvimetry,  408 

KlUNKYS,  changes  in.  in  eclampsia.  1 17 
decapsulation   of,    in    ecliiinpsin, 

535 
diseases   of.   in   pregnancy,    113, 

116,  118,  122,  206 
right,  in  pyolitis,  209 
right,   predisjHJsition    to   disease. 
209 
Klebs-Loffler  bacillus.  566 
Knee-chest   position  in  treatment  of 

presentation  of  cord,  391 
Knee-elbow  position  in  treatnu'iit  of 

presentation  of  cord.  392 
Krause's    method    of     induction     of 

abortion,  661,  663 
Kyphotic  ptdvis,  429 


Labotr,  abnormal,  343 

abnormalities  in  action  of  uterus 

in,  442 
antepartum  ha;morrhage  in,  483 
symptoms  and  intluence  of, 
495 
ante-partum    rupture    of    mem- 
branes in,  453 
attitude  of  the  fietus,  345 
breech  or  pelvic  presentations  in, 

358 
brow  presentations  in,  356 
Ceesareau     section     before     and 
after,  732 
during,  724 
complicated  by  eclampsia,  527 
diagnosis  of,  529 
general   principles  of   treat- 
ment, 531 
medical  treatment,  5,33 
occurrence,  527 
prognosis,  530 
surgical  treatment,  539 
synopsis  <  "  '  reatment,  540 
treatment,  530 
conditions  of  soft  parts  and,  433 
conduct  of,  in  eclampsia,  538 
contracted  pelves,  409 

management  of,  414 
diagnosis     of     pelvic     tumouia 
during,  i33 
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Labour,  abnormal — conld. 

ptfcct    of   overaction    of    utoriiie 

muficle  on,  4.54 
fare  picsontaiion  in,  IJ44 

(liagnosi^^  of,  347 

management  of,  :{r>4 

mechanism,  34S 
false,  184,  li(5 
Hat  i)elvis,  41(1.  411 
iuver.slon  of  uterus  in,  480 
management  of,  .")0(» 
meehanism  of,  in  breeeli  jiri'senta- 
tion  in  tiat  pelvis,  412 

in  generally  eoiitracted  i>el- 
vis,  413  ■ 
non-expulsion  of  plaeenta  in.  .")10 
olistrueted.  4,")") 

by  fibroid  tumour,  430 

by  hydroce[ihalus,  4.")() 
obstruetion  of,  elinieal  result  s,  401 
ovarian  cyst  obstructing,  434 
)H-lvic  contraction  and,  3!)4 
prolapse  of   umbilical   cord   and 

limbs  in,  38i» 
rujiture  of  uterus  in,  402 
transvcr'-"  or  shoulder  presenta- 
tions, 377 
treatment  of  accidental   luemor- 

rhage  before,  4'.M) 
twin  labour,  380 
Labour,  normal.  241 
age  factor  in,  241 
chloroform  durins.',  327,  32!t 
date  of,  241 

diagnosis  and  general  i-ourse  of, 
in  occipitoposterior  positions 
of  vi-rtex,  338 
displacement  of  {xdvic  floor  in,  202 
effect  of,  U[)on  the  fietal  head,  304 
first  .stage,  duration  of,  248 
first  and  .second  stages,  maternal 

passages  and,  2.'>4 
fu'tal  positi!)ns  in,  287 
fcetus  and,  200 
forces  of,  273 
general  elTects  of,  278 
ha'morrhage  during,  278 
labour  centre,  278 
liquor  aninii  in,  272 
management  of,  308 

abdominal  palpation  in,  312 

antisei)ti(  s  in,  308 

diagno.sis,  312 

first  stage,  325 

preparations,  :(08 

.~econd  stage,  327 

third  stage.  ;{3l 
mechanism  of.  'IH-i 
nerve  centre  of,  2TH 
stages  of,  240 
stage  of,  first,  247 

second,  248 

.-econil,  birth  canal  in,  27.") 


Labour,  normal — cotxtd. 
stage  of,  third,  'lo'i 
onset  of.  243 
pains  of.  243 
Ijabour,  ovariotomy  during.  43.") 
precipitate,  400,  442 
rremature,  242 

in  albuminuria,  110 
induction  of,  (>51,  052 

in  pelvic  contract  ion ,  4 1 9 
postmature,  242 
second  stage,  expulsion,  248 

prolonged,  use  of  forceps  in, 
700 
third  stage,  anatomy  and  physio- 
logy of,  279 
vaginal  examination  during,  321, 
347 
Lacerations  in      iceps  operation,  718 
ha'morrhage  from,  treatment,  .">25 
Lactation,  diet  and   hygiene  durinir, 
019 
process  of,  559 
Langhans,  cells  of,  39 
islets  of.  39 
layt^r  of,  32.  37 
L(^g,  prolajjse  of,  393 

pulling  down  in  placenta  pr.Tvia, 

.501 
white,  598 
Ijcopold's  ov^^m,  29 
Leucocytosis,  547 

lambs,  fractures  of,  from   unskille<l 
delivery,  045 
prolapse  of,  in  abnormal  labour, 
389,  393 
Lime  salts,  excretion  of,  79 

water  as  diluent,  f)24 
Lipoid  substances  in  blood,  110 
Liquor  amnii.  composition  of,  49 
escajK-  of,  247,  253 
function  of,  51 
in  normal  labour,  272 
Lithoiiiedion,  185,  190 
Liver,  changes  in,  in  eclampsia,  118 
diseases  of,  pregnancy  and,  78, 

211 
fietal,  size  of,  58,  01 
Lochia,   as    channel   of    infection    in 

puerperal  infection,  508 
Lochial  discharge  in  the  pueriK'rium, 

554 
"  Longings"'  in  pregnancy,  77,  104 
Lozenge  of  Michaehs,  403 
Lutein  cells,  5 

Mai.akia  in  pregnancy,  203 

Malo  pelvis,  2.50 

Malformation  of  iiteriis,  and  preg- 
nancy, 141 

.Malignant  uteriiu'  disease-  and  preg- 
nancy, 217 

.M.dnutrition,  signs  of,  7.5 
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Mammals,  lower,  aiuiiioii  in.  dtvi'lop-    I 

mcnt  of.  14 
Mammary  ab-i ess.  (Mil!  I 

Mammary  Ltlumls,  71  _  | 

actuation  in  pn"_'naiicy.  71! 
inliammation  of.  lio;! 

treatment.  ()(••"> 
piirmeTitary  ehimires  in,  7:2 
Manipulation,  in  treatment  of  back- 

wanl  ili-l)laeenient  of  uterns,  VM 
Ma>titi~.  tilt:! 
Maternal  coniplii-ations.  n^e  of  forceps 

in.  7lil 
Mauriiean-X'i'it  L'rip  in  hreeeh  preseil- 

tatioiis.  :!(i!t.  :{7lt.  :!71 
Meals.  Ie>t  fee  U  for  infants.  I>2tl 
Mei-oninin.  amount  of.  til".  tl2lt 
Melicna  neonatorum.  ti-l-S 
Membrane-,  anie-partum  luptnre  of. 

nianaL'ement  of.  4.'i.") 
(It  iverv    of,    in    normal 

;!:!4  ■ 

disca-es  of.  I.'i'.l 
morliid  adhesion  of.  .">li' 
nocrosi-,,f,  :i:W 
rupture  of.  247.  otili 

in  nidnetion  of  abortion,  litil 
twin.  :•!• 
Menstrual  deriilua.  M 
Menstruation.  11 
anatomy  of.  S 
arrest  of  in  preL'naney,  .S4 
arrest     of,     due     to     operative 

nietliojs.  7.(4 
I'rt'eet  on  lactation,  tll'.t 
Mental  <listurbanees  ill  preL'naney.  i:i2 
Mento-vertieal     plane,     position     and 

sliapi'  of.  :i.")7 
Meivurial -alt-.  :{|l 
Mercury.     poi-o:ioi-     ali-orptioii     of. 

from  douchiuL'.  .">o7 
Metaboli-m.  carliohy.liate.  Idil 

in  prciznan -y,  7i> 
Metritis.  .j7:> 

Metrorihiuia  in  tubal  p:c-'nanry,  1S7 
Milk,  a-ss.  coiiipositioii  of.  (iJI 
cow'-.  coiu|io-iiion  of.  1121 
cream  of.  (i24 
mo  lilication  of.  lij:! 
p:i-teurisation  of.  lij:! 
protei  1-  of.  1122.  tl24 
-tefili-ation  ot.  tl2:f 
liumaii.  7:! 

coinpo-ilioiiandcharai:t<Tof. 

tils.  1121 
daily  a'liount  -i-ereti'il.  til'.l 
elements  of.  .Itil) 
MilksterilisiM-.  Soxlilet  s.  tl2r) 
Miscarria'.'c.      Sn  Abortion. 
Mo!,.,  bloo.l.  14:! 
11. -hy.  1411 
hydalidilonii.  14s 

E.M. 


Mole — conld. 
tubal.  174 

chorionic  villi  in,  I7ii 
uterine.  14:J 

causation  of.  I">4 
clinical  features  of.  i-'i."! 
svmiitoms.  I4S 
vesicular,  I4S,  I.Vt 
Monsters,  '.IS.  HMI,  |tl7 

double.   Itill 
Morning  si.kness,  symptom  of   pre.:- 

nancy.  So 
.Morphia  in  convul-ions  in  eclampsia, 

.-.:i7 

.Mortality  of  l>reech  pre-entation,  :!I17 
of  Ca'sarean  o|ieiatioiis.  .'i4il,  7:!ll 
of  eclampsia,  .i:!lt 
of  forceps  operation,  7ls 
of  puerperal  iiifcclion,  .-(114 
of  sym|)hysiotomy,  7.'i.'i 

Mous".  proci^ss  of  fertilisation  in,  Itt 

Multipira,  241 

Mummilie  I  fo'ti-.  |ii2 

.Murifonu  bo  ly,  I  I 

.Murray  s  a.vis'tracliuii  forceps.  (ilCi 

.Muscle,  utciinc.  chau'ics  in,  tiS 

.Myxo-libroiiiiil  I.  pla  ■ental,  ItiH 


X.VCELKS      obliituity       or       anterior 
asynclitism,  2''.Mi.  2!»l 

pelvis.  42'1 
Navel.     Si(  L'mbilicus. 
Necrosis,  massive.  W.\.  11!) 
Nephritis  in  prejuancy,  20i> 
Xenhrotouiy  in  pyelitis,  21  I 
.Nervous  di-tiirb  111. ,•-.  elVct  on  la.ta- 
tion.  111'.! 

ex.-itemeiit,   rise   of   teinii.'rature 
diU'  to,  TiW 

sv-teni  in  iire;iian.y.  77   211 
Xe  iritis,  pre.;  1  lucy  an  I.  :  i  I 
N.'ville  s  axi--l!-ai'tion  fore,;.  .  ti'.l7 
New-born  cliil  I.  t)l."> 

breast  f.-e  liiii  ..:.  til7 

i-arc  of.  til  11 

.i.'ii.-ral  man  I'iemeut  ol.   ill 

skin  of.  1121 
.Nippli-.    11  k.-d  ■>/  -ijr.',  .">.i.' 

|ire|iii,Uioii  fo.  su  kliiij    ■  .11 
Nitro.'cn,  ui!.i:ir\-  e\  r.-tion  .  1     Itl'.l 


<  liisir.ri'.K    f.c.  .■ijs,  tit.t 

iniurie-  aul  di-ca-e-  "f  th.-  f.elns, 

ti:i:i 

mo  les  of  a  ti.iii  ..f.  Ii!l7 
operations,  liol 
steriliser.  It'lit 
(>.'cit)ito-antc  i.i;    po-itioii.   a\i-tra.-- 

tion  foiiep-  in.  7i:i 
O,  cipito-fr.mtal    iilaii.'.    po-iti..n    .mil 
shape  of.  in  normal  lib.,  ir.  2'.IS 
4'.t 
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Oicipito-jio.-tiriiif  pcisifion,  ditliculty 
ill  (Icliviiiiij;  licad  in    .'CtH 
ii^iiiil    iiioiihliiiL',  in    normal 
liibiiur.  :!42 
of  vertex  III  iioriiial  lalxiiir,  2'.t!) 
mana^riiMtiit  in.  .'i.'tK 
iiir(  lianism.  ;j:{7 
(liajriiosis  iiml  ;;eneral  eonrx- 

of  iaiioiir  in.  'i'.iH 
in  iioriiial  lalioin  .  ;:.'{T 
Oe(i]iiit,    lia>kwar<l    rotalio-     ol,    in 
normal  laliour.  •"'" 
forward    rotation    oi,   in   normal 
laliour.  lillS 
CEdema.  foetal.  4.")!t 

ill  preL'iiaiicy.  2lMj 
of  iilai'inta.  Ilili 
Olifio  luilii.ninios,  |ii| 
()o(  vti>.  human,  '.i 
(l|MTatioli<.  oli~tetiic.  (i.KI 
Ojihthalmia  iieoiiatoriiin.  ti4li 
prcventiiii  of.  (il."> 
treatment.  (i47 
Upiiim  in  threatened  alioition.  ll.'tl 
Ojisoniiis.  o!)l 
lj,~  externum,  dilatation  of.  247.     ,'>ic 

ot-io  t'ervix. 
()-silieation  of  fietal  skull,  itilt 
Osteomahu.      iielvis.    advanced    de- 
formity of.  424 
jir-eudo-.  42.").  42(1 
with  moderate  deformity,  424 
()>  iiti'ri.  dilatation  of.  syiiiiitom    of 
alportion.  222 
internal,  dilatation  of,  in  normal 
laliour,  24.") 
Ovarian  i  \>t  olistiiu  tinu  laliour,  434 
cystic  tumours.  J,"i4 
]ii(  jiiiaiuy.  Kill 
tumours.  4.'!.'i 

Ca'saiean    section    indicated 

by.  72:i 
]irei;iiancy  .itul,  214 
Ovaries,    infection    of.    in    jiiicrperal 
infection.  ."i74 
removal  of,  7:!4 
Ovariotomy  durinc  labour,  4.'i."» 
Over-distension  of  lower  uterine  seg- 
ment. 4ti;{ 
Ovulation.  1 
Ovum,  apojilectic,  147 
liryi c'reacher,  l(i 
com]ilete,  31 

ninth  week,  4!t 
from  fourth  or  fifth  week,  48 
tliree  months'  development, 
retained  after  death,  237 
condition  of  in  abortion,  22.S 
detached  in  abortion,  222 
emlieddini;  of,  l!l 
expulsion  of,  in  tubal  abortion, 

i7'.» 
extiaembiyonic  portion  of,  12 


Ovum-  oji/W. 

fertilisation  of.  it.  I  I 

fcitiliscil,  lodged  in  fallo])ian  tube, 

173 
forceps.  23.') 
implantation  of,  t) 
Leopolils.  2!t 
nutrition  of.  20,  30 
I'ctcls',  IS 
setjmentation  of.  1 1 
Spec's  section  of.  27 
Teacher- Hrvce.  Hi 


I'.vix,  abdominal,  in   intra-peritoneal 
lueiiiorrhaLre.  IS!(.  |!l| 
clinical  feature  of  abortion,  221 
in  bacillus  <oli  infei  tion,  208 
in  labour.  243 
Pains.  •■  bcariiiL'-dottii.  "  2-')2 

character  of.  3;!0.  33'.t 
I'a jot's  maii'euvre.  ti'Ml 
I'alpatioii.  aKIominal.  312,378 

ill  transverse  presentation.  378 
Panhysterectomy.  7''"i 
Paralyses,  birth,"  044 
Paralvsis,  facial    in    newborn    child, 
'  (i44 

of  arm,  tUo 
Parametritis.  .")!)"> 
Parietal  obliipiity.  2M0 
I'artnrient  canal,  fully  dilated.  204 

uterus,  273 
Parturition.     Sn  Labour. 
Pa-teiinsation  of  milk.  ti23 
I'elvic    arch,  width  of.  estimation  by 
palpation.  403 
"xis.  2fi3 

bones,  tumours  of.  432 
cavity,  lircech  arrested  in.  373 
cellular   tissue,    inllammation    of 

and  ]iuei]ieral  iiifcc  tion.  .">74 
cellulitis.  .V.t."! 

contraction,  forceps  in.  702 
tloor,  displacement  of,  in  labour, 
2<i2 
rij.'idity     of.     iu     abnormal 
labour.  441 
h.iematoma,  47!) 

inflammation,   common    features 
of,  .")!)."■. 
local,  .")!»4 

treatment  of,  t't'JS 
organs  in  sc])ticivmia,  583 
peritonitis.  ."ilHi 
presentations,  3.>8 
tumours,  diagnosis  of,  433 
veins,  infection  of,  in  puerjieral 
infection,  'uo 
ligature    or   excision    of,    in 
pyieiuia,  (J02 
Ste.  ahii  undir  Pelvis. 
Pehnmeters,  401,  407 
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Pelvimetry,  dinii-al.  401.  40S 
cxtciiial.  4(l:i 
inti'inal.  4(l."> 
IVlvi*.  im:\t(irny  <if.  2."i< 

aiitiTiiir-|iiist<Tiiir     (liiiiiictir     of 

iiiitlil.  404 
lavity  nf.  2.")(t 
concli'tioiis    fur    -yiiiiiliy-intoiny. 

7.".0.  7."«J 
c(iiitra(  (cil.  4O0 

ami  aliiKirmal  lalioiii'.  :!!I4 
( 'a-~arcaii  xTtion  in.  722 
(■rail  iiiiimv  in.  7:(S.  740 
(lia-ni)-is."400 
LTiii'ially.  :{'.l.-i 

incM-hMiii-iii     I'l     lalMiur 

anil.  4l.'t 
Wal'hiT-     pn>iti(.n     in. 

7i:t 

laLuniaiiil.  40!) 

niana-jti'ini-nt  o''    .Imiih  in,  4  14 

liriL'nanc/  ami.  401t 

lari'  form-  of.  42.'f 
<liai;oi\al  (  unjuuati'  of,  40."i 
iliaMirlc-r>of.  (li-s(!i|ition.  i;.")7.  2(il 
cliamcti-r-  of  oiitli-(.  404 
cITct  of  pnliiotoMiy  on.  7.'>.'f 
(•nlai}.'cii.  ;.'cinMallv.  400 
fals...  .  V> 
femali'.  2.V) 

oiitli't  of  pi-lvic  lirim,  2.")7 
fiat.  .('.Mi 

a\i>-tia(tion  foric|vs  in.  71- 

lalioin  and.  4lo.  411 

outli't  of.  :!<.i',( 
rarhitic.  :!'.I7 
variftio-  of.  :!'.•'.» 
floor  of.  (liNplaci'MK  lit   in  laliour, 

■>n-> 

-lopiiiL'.  I'itS 
funncl-.-haiM'il.  42".t 

(Iclivciy   if  iii'ail  in.  71  4 
internal  measurements.  40."> 
kyiilii>ti(  ,  42'.> 
male.  2."ii) 

mea-uremeiits  of.  exteiiial.  401 
external  eoiijiiL'ate  iliameter, 
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two  and  a  half  davs  after  delivery, 
551 

SfK  'iUj  titidir  Uterine. 

Vaccine  treatment  of  septicajmia,  592 
Vaccines,  autogenous,  210 
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lacerations  of,  478 

and  puerp«'ral  infection,  574 
plugging  of,  Mli,  508 
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ment in  lontracted  pelvis,  %\H 
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diagnosis  of,  1211 
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I  cejis  in,  712 
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